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Engineered fo Till 


Where Plows Won’‘t Work 


@ Most outstanding implement ever used for pasture im- 
provement is probably the Case Brushland Harrow. Most 
impressive in this harrow are the complete absence of novel 
elements, its complete creation by quantitative engineering. 

Compared with an ordinary disk harrow, the blades are 
75 percent farther apart, 50 percent greater in diameter. 
Without weight boxes for added loading, the load per disk 
is about 150 pounds, four times the usual value. The disks 
are of heat-treated steel, and so are the major bolts in the 
staunch frame. 


Result is something that shares the speed of a harrow 
with the penetration of a plow. It rolls over buried stumps, 
stones and rock ledges that would stop or break a plow. It 
cuts through roots and brush far beyond the scope of stand- 
ard implements, either plows or harrows. Its range of angle, 
speed and loading enables it to uproot, blend and bury amaz- 
ing amounts of rank vegetation. 


Created to cope with rugged conditions and conquer 
wild land for seeding tame grasses, the Case Brushland 
Harrow is coming into use for pasture improvement in ordi- 
nary farming areas. Able to apply the speed and power of 
such tractors as the mighty Model “LA” Case, it multiplies tie 
acreage per man-hour, marks a milestone toward tomorrow’s 
goal — high yield per man. J. I. CASE CO., Racine, Wis. 
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K-BEL 


An Important Feature of the New 


John Deere-Van Brunt Drill 


Where positive action and long life are paramount, agricul- 
tural implement designers select Link-Belt Precision Steel 


Roller Chains and Sprockets for efficient power transmission. 


This new, faster John Deere-Van Brunt Grain Drill is designed 
to operate up to 6 m.p.h. with dependable accuracy. Among 
the important new features mentioned as contributing to its 
improved performance is Link-Belt Precision Steel Roller 
Chain Drive, a product of the world’s leading manufacturer 
of chains and sprockets. To specify Link-Belt Chains and 
Sprockets on your product is to assure the owner the utmost 
in dependable performance and long life. 


For assistance in solving your mechanical power transmission 
or conveying problems, contact your nearest Link-Belt plant 
or branch office. 


10,982-A 


LINK-BELT COMPANY 


Chicago 9, Indianapolis 6, Philadelphia 40, Atlanta, Houston 1, Minneapolis 5, 
San Francisco 24, Los Angeles 33, Seattle 4, Toronto 8. Offices in Principal Cities. 
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John Deere-Van Brunt model “FB” 
fertilizer Grain Drill. This drill dis- 
tributes fertilizer in the row as it 


seeds. Link-Belt RC-1050 (extended 
pitch) roller chain drive gives positive 
action in the force-feed, to drill seeds 
in any desired quantity per acre. 
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This Trademark >< . 
Identifies Genuine Link-Belt Chain. 
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EDITORIAL 


Effects of Mechanization 


A RECENTLY reported sociological study of “Effects of 
Mechanization on American Agriculture’’* provides some 
corroborative evidence and sidelights on results of the work of 
agricultural engineers. 

Number of tractors per 100 farms was taken as a practical 
index to degree of mechanization, for purposes of this statis- 
tical study. It provided a convenient way of classifying areas 
for a comparison of possible cause and effect relationships. It 
may prove a suitable index for use in other similar studies. 
Changes during the period from 1920 to 1945 are given most 
attention. 

It seems significant that the author points to heavy losses 
of croppers and laborers, due to crop adjustment programs, 
droughts, and alternative employment opportunities, as a con- 
tributing cause rather than effect of increasing mechanization. 
In some writings seeking to make a case against farm mecha- 
nization, it has been cast as the villainous cause of people 
leaving the farm. 

Whether as a cause or an effect, for better or worse, the 
report indicates the following conditions associated with high- 
ly mechanized farming areas, as compared with areas in 
which farm mechanization has made least progress: 

Greater decreases in total farm population and in rural 
non-farm population. 

Decreasing numbers of children and persons in the young- 
er working ages, and increasing proportions of total popula- 
tion in the older ages. 

“It is conceivable that mechanization, by easing the labor 
of farming, will lead to a longer earning life among agricul- 
turists. On the other hand, it might enable farmers to retire 
at earlier ages than in the past.” 

Fewer farmers were employed in work off the farm in 
1944 than in 1934, the decrease being greatest in the states 
with: greatest mechanization. At the same time the number 
of farmers working more than 100 days per year off their 
farms increased, but the increase was much less in the highly 
mechanized areas. This reflects a relationship between mecha- 
nization and the income-producing capacity of farms. 

Farm wage laborers have decreased notably. This might 
be interpreted as further evidence that mechanization is help- 
ing the family farm to survive as an economically sound and 
socially desirable institution. 

A possible stabilizing influence not commonly brought out 
in similar studies is suggested by the point that “changes in 
farm ownership and tenancy appear to be retarded by farm 
mechanization.” This may or may not be desirable. No indi- 
cation is given as to whether mechanization makes the status 
quo more desirable or more difficult to change. 

On the other hand, Dr. McMillan points out that ‘census 
data fail to support the popular belief that farms operated by 
non-residents are increasing more rapidly in the states with 
the most mechanization.” 

While total acreages of farms were increasing between 
1920 and 1945, most noticeably in the highly mechanized 
states, their acreages in crops were decreasing the smallest 
amount. Cultivable land has been devoted to an increasing 
extent to those crops for which production methods have been 
most highly mechanized. 

Mechanization increased the proportion of farm products 
sold for cash, and decreased traditional farm self-sufficiency 
and autonomy. 

While farm labor costs increased notably between 1924 
and 1944, largely due to factors beyond the control of the 
individual farmer, they did not increase nearly as much for 
the highly mechanized farmers. 

_ “Adequate capital resources are a prerequisite of mecha- 
nization.” 

“There is a very definitely vertical concentration of wealth 


* Effects of Mechanization on American Agriculture,” by Robert T. 
McMillan, in “Scientific Monthly,” July, 1949. 


and income associated with farm mechanization.” 

Value of land and buildings on farms over 500 acres in- 
creased, and most in highly mechanized areas. 

Number of farms with gross production of over $6000 per 
year increased 231 per cent 1929-44, in states with most 
mechanization, considerably more than in the less mechanized 
areas. 

Important decreases in the horse and mule population in 
states where farming is most highly mechanized have been 
practically offset by increases in numbers of beef cattle, milk 
cows, and sheep, according to the report. 

“The level of living of farm operators families correlates 
closely with amount of farm mechanization.” However, it did 
not increase in proportion to mechanization between 1920 and 
1945, possibly due to increased income being used to pay off 
debts and accumulate the capital which mechanization re- 
quires, and to the higher cash costs of mechanized farming 
which may reduce the proportion of gross income available 
for family living. 

“Farm families probably have more time for participation 
in leisure, religious and other social activities as a result of 
mechanization.” A noted result is an increase in consolidation 
and a townward movement of schools, churches, and recrea- 
tional facilities. An indicated probable further result is that 
farm people “will become more urbanized in attitudes and 
behavior.” 

While we have no serious quarrel with the conclusions 
drawn by Dr. McMillan, our own would emphasize some 
different points. 

The history of civilization is one of accumulating, develop- 
ing, and using capital aids to the human work of bare hands 
and strong backs. 

Recent and continuing achievements of farmers, agricul- 
tural engineers, and the farm equipment industry in the 
mechanization of agriculture represent an overdue increase 
in application of the capital-aid principle to a basic phase of 
our civilization. 


Engineerin g Frontiers 


N THE words of a chemical engineer+ we have found apt 

expression of the engineering viewpoint which has fostered 
and accepted agricultural engineering, which has given it re- 
cruits, and which can carry it on to increasing usefulness. 

“The primary engineers are those who are engaged in applying the 
results of science to the practical ends of man, but there are many who 
may be called secondary, i.e., those who are applying engineering train- 
ing and techniques to all of the varied problems of life. You will find 
even in our engineering societies many who will not credit the sec- 
ondary group with being engineers at all. . . . From the original kernel 
of design engineering the profession has gone on to control the 
processes of production, of research, of sales, and finally of manage- 
ment. While this is particularly true of the chemical and other strictly 
technical industries, there are still further fields for the engineer to 
conquer in those industries not usually considered technical, where his 
training and logical thinking in the analysis of problems and in the 
synthesis of decisions will prove of supreme value, if to them he can 
add vision. We must look outward and not inward. 

“... . Man must have a stimulus, some form of insecurity, not 
necessarily financial, to continue to drive him on to attainment. 

“The engineer is no exception to this rule. If he is full of supreme 
confidence in himself and what he has learned, if he does not con- 
stantly seek to enlarge the boundaries of his profession into fields not 
yet belonging to it, he is already building an enclosing armor. He must 
be able to recognize forms and practices of engineers not of the original, 
conventional, primitive kind.” 

Who better than engineers should see in man, his environ- 
ment, and his activities, the materials, forms, energies, mecha- 
nisms, reactions, principles, and quantitative relationships po- 
tentially subject to effective mastery by engineering tech- 
niques? Who better than engineers should appreciate the 
limitations of engineering techniques (Continued on page 438) 


¢ “Human Values in Engineering,’’ by Francis J. Curtis, president, 
American Institute of Chemical Engineers, in the ‘Engineering Experi- 
ment Station News,” Ohio State University (Columbus), June, 1949. 
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cool HAT BACK 


The work-willing engine, that can give lessons 
in fuel-thrift and reliability to less efficient 
power, is a “Caterpillar” Diesel, built in a 21- 
acre Diesel engine factory as modern as today. 

The super-strong transmission, that carries 
heavy-duty power so smoothly, is precision-built 
by “Caterpillar:’ The responsive mechanical 
power controls with inbuilt trouble-freedom 
(and exclusively equipped with automatic-re- 
lease, anti-creep brakes) are all-“Caterpillar” 
originals. 

Scientific moldboard curvature with the 
world-famous earth-rolling design is “Cater- 
pillar” designed and built—has an important 
bearing on the big terrace-building capacity of 
“Caterpillar” Diesel Motor Graders. 


These completely “Caterpillar’-built ma- 
chines are regular “one-man bands” for 
building complete terrace systems. For 
filling gullies, preparing waterways for 
grassing, raising terrace-line low spots, 
making outlets and diversion ditches. 
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“Caterpillar” Diesel Motor Graders (all 3 sizes 
of them) build terraces that stand up, because 
of brisk working speeds and leaning front 
wheels, and fast power-controlled blade posi- 
tioning. The operator takes full advantage of 
the down pressure of blade and proper distri- 
bution of ample weight on the tandem drive 
wheels to compact the soil. Logically, he builds 
sound, easy-to-farm-over terrace structures en- 
tirely from the upper side. 

And these machines build bargain terraces... 
when an engineer recommends making the 
terrace system with a “Caterpillar” Diesel Mo- 
tor Grader, he is on extra-safe ground. So is the 
farmer, and so is the Conservation Program! 


REQUEST MOTOR GRADER LITERATURE 


Request literature on the 3 practical sizes of “Cater- 
pillar” Motor Graders—showing the features and 
specifications that adapt them so well for soil con- 
servation duties. 


CATERPILLAR TRACTOR CO., PEORIA, ILLINOIS 
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Adventures in Understanding—The Engineer as a Citizen 
By Leonard J. Fletcher 


FELLOW A.S.A.E. 


S ENGINEERS, I know exactly how you tend to shy 
away from any non-technical subject. “Let’s stick to 
Wh our knitting”, you say. “Let those whose specialty it 
is deal with these other problems.” But the social changes 
now under way in the world must be of real concern to every 
engineer. We in this country have been privileged to live in 
an economy, and under a form of government, that has al- 
lowed maximum utilization of engineering skills and tech- 
niques. Our way of life, however, is being threatened — not 
so much from outside or from “above”, as from the misunder- 
standings now increasing between the people of this land. 

During the last 2,000 years less than 5 per cent of the 
people of the world have lived in freedom; have been free to 
act under fairly administered laws insuring their rights and 
the rights of others; free to use their ability to serve others 
where and how they wished; free to receive compensation in 
proportion to the value which others placed upon their 
services. 

Following World War I the countries of the earth were 
visited by the dread epidemic of influenza. After World War 
II another universal disease appeared which might well be 
called “groupitis” — people dividing into increasingly smaller 
groups of increasingly higher degrees of specialized interests. 
Many of these groups, almost unknowingly, set up new ways 
to play “take away.” Here suspicion and doubt grows con- 
cerning the services of other groups, and the walls between 
us thicken. The principal sport 
of each group is dodging facts 
and cultivating opinions and 
prejudices. At times groups 
combine to follow that leader 
who can sing, in the sweetest 
voice, “Oh, Promise Me”. 

Much of this misunder-- 
standing has arisen over the 
operation of our system of pri- 
vate capitalism. The engineer 
has a real stake in the institu- 
tion of capitalism. -It is only 
through the accumulation and 
wise use of savings, or what 
truly can be called “preserved 
labor”, that many of the ideas 
born in the minds of engineers 
become tangible accomplish- 
ments and of service to man- 
kind. Under capitalism the en- 
gineering profession has devel- 
oped and advanced. Society has 
been allowed to utilize the ma- 
terials and forces of nature. 


This is an address delivered at 
Society of Agricultural Engineers at 
Fest Lansing, Mich., June, 1949. 


Leonard J. Fletcher is director of 
training and community relations, 


Caterpillar Tractor Co., Peoria, Il]. Our way of life (in America), says Mr. Fletcher, will continue only 
He is a past-president of ASAE if we are able to develop clearly in the minds of the great majority 


The Indians who previously occupied what is now the 
United States of America had access to all of the natural re- 
sources which we utilize. The Indians were ingenious. They 
had the ability to withstand for many years the armed men 
from overseas. Yet the Indians were few in number and lived 
mainly under the shadow of famine and epidemic. They had 
not discovered, or did not utilize, the institution of indi- 
vidually owned property or of capitalism. 

In general, people living under totalitarian rule of czars 
and dictators tend to copy the efforts of the free peoples of 
the world. There is generated within these subject people 
great desires for their own developments, which leads to their 
government’s indulging in the “massacre of the truth.” We 
witness daily the grotesque sabotage of the true history of 
invention and science as presented to the people of the 
U.S.S.R. Strangely: enough, this disease, often called “col- 
lectivism,” is spreading and threatens the progress of the 
world. Unless the people of free countries today each indi- 
vidually do their share to develop understanding, a new Dark 
Age of social disintegration is surely on its way. 


In 1857 the noted historian, Macaulay, wrote from his 
home in Kensington, London, to his friend Randall in the 
United States. Following are three excerpts from his letter: 


“I have long been convinced that institutions purely democratic 
must, sooner or later, destroy liberty or civilization or both.” 
“Either the poor would plunder the rich and civilization would 
perish, or order and prosperity 
would be saved by a strong mili- 
tary government, and liberty would 
perish”. 

“I seriously apprehend that 
you will, in some such season of 
adversity as I have described, do 
things which will prevent pros- 
perity from returning; that you 
will act like people who should 
in a year of scarcity devour all 
the seed corn, and thus make the 
next a year, not of scarcity, but 
of absolute famine. There will be, 
I fear, spoilation. The spoilation 
will increase the distress. The dis- 

- tress will produce fresh spoil- 
ation. There is nothing to stop 
you. Your Constitution is all sail 
and no anchor. As I have said 
before, when a society has en- 
tered on this downward progress, 
either liberty or civilization must 
perish. Either some Caesar or 
Napoleon will seize the reins of 
government with a strong hand, 
or your Republic will be as fear- 
fully plundered and laid waste by 
barbarians in the 20th century as 
the Roman Empire was in the 
fifth, with this difference that the 
Huns and the Vandals who rav- 
aged tht Roman Empire came 
from without, and that your Huns 
and Vandals will have been en- 
gendered within your own coun- 
try by your own institutions.” 

While we may not now 


('931-32), amd was awarded the of our people the understanding as to why their desires for more agree fully with these com- 
Cyrus Hall McCormick Gold Medal and better things can be reached only through their own increased ments, they should arouse some 


in 1944, efficiency in production and distributors 


real thinking. 
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We hear much today of the atom bomb. We fear its mys- 
terious power. Since the beginning of human society, however, 
the world has encountered another force far more powerful 
than the splitting atom. It is the force of human thought. 
Where this force is loosened through misunderstanding, an- 
other type of fatal chain reaction takes place. It starts 
through lack of acquaintance caused from forming of groups; 
it proceeds to doubt, to suspicion and envy, then to fear and 
hatred, and finally to destruction. 

The engineer deals with forces, but in general has only 
recently even considered the force of thought. This force is 
unruly; it fits no formula; it is difficult to predict. But as we 
think today, we act tomorrow. Strangely enough, in the realm 
of human relations, what we think and what we say are fre- 
quently unrelated. We largely control our speech. We do not 

“control” our thinking. On the other hand, our thinking is 
greatly influenced by three factors: 


1 We believe the things we want to believe 
2 We judge all situations by how they affect us 


3 We strenuously avoid taking responsibility for our own 
shortcomings. 


An example of the first of these factors is the generally 
accepted belief that technical developments employed by our 
mass production industries have displaced the skilled ae 
of earlier days. Look on page 187 of the report of the 16th 
census published by the U. S. Bureau of the Census in 1943. 
There, in a single table, is complete denial of this belief. 
There it is shown that during the 30 years between 1910 and 
1940 the number of skilled workers in the total labor force 
increased by two million, the number of semiskilled workers 
increased five million, while the number of unskilled workers 
increased not at all — 13 million in 1910, 13 million in 1940. 
Those engaged as clerks and in other similar employment in- 
creased by five million, the number of professional people in- 
creased by two million, and the number of farmers and farm 
laborers decreased by three million. In other words, the ma- 
chines employed in our mass production industries did not 
destroy the jobs of the skilled workers, but rather lifted tasks 
from the toiling backs of the unskilled workers, replacing 
them with the machine-powered jobs directed by the semi- 
skilled. True, these facts are buried in the statistics, but the 
engineer should be interested in doing a little ‘mining’ in 
other places than the ground. 

Or, again, it is perfectly normal for any individual to 
want to receive more for his work. He wants to believe those 
who tell him that his wages can be greatly increased, yet the 
prices of things he buys decreased — the slack to be taken up 
from the “great profits” earned and accumulated always by 
the large industries. Each of us is continually staging a debate 
in our own thinking between our opinions, desires, and hopes 
on the one hand, and our realization of the facts or actuali- 
ties of life, on the other. Most people prefer to harbor these 
beliefs concerning wages and prices rather than to spend time 
digging into uninteresting tables. We carefully protect our 
opinions against disproof. The U. S. Department of Com- 
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merce publications show that in the distribution of national 
income, less than 10 per cent is paid out in the forms of 
dividends, interest, and rent —in other words, payment for 
the use of capital or savings — with practically all of the re- 
mainder going for wages and salaries, or to the private enter- 
prisers, such as farmers, doctors, lawyers. 

Read the well-documented bulletin titled “The National 
Income and Its Distribution” by Rev. Edward A. Keller, di- 
rector of the bureau of economic research of the University 
of Notre Dame. Following is a quotation from this bulletin: 


“In 1917, the rich, that is, Americans with a personal annual 
income of $25,000 or more, were getting 7 per cent of the nation’s 
entire income (after federal taxes). By 1928 their share had risen 
to 11 per cent. But in the latest available year, 1944, it is down to 
1 per cent. 

“Lest this be considered a statistical illusion, done with per- 
centages, consider the actual amounts. In 1928, it was close to 9 
billion dollars; in 1944, less than 2 billion. 

“On the other hand, Americans making under $5,000 a year 
have been unmistakably increasing their share of the nation’s in- 
come. In 1917 this group (to which most of us belong) was getting 
87 per cent of the total U. S. personal income. By the year 1929, 
this had dropped to 77 per cent. But in 1944, it reached the peak 
figure of 90 per cent. This increase of 3 per cent in 27 years 
doesn’t tell the whole story. Look at the volume: In 1917, 47 bil- 
lion dollars; in 1944, 140 billion dollars . . . a gain in one gen- 
eration of almost another hundred billion dollars for the ‘poor’. 

“Meanwhile an interesting thing has been happening to the 
middle group, the people whose annual income is over $5,000 but 
under $25,000. They have progressed from a low of 6 per cent of the 
nation’s income in 1917 to a high of 12 per cent just before the 
depression set in, to nine per cent in 1944. And their volume is up 
from 3 billion dollars in 1917 to 13 billions in 1944. 

“These facts completely discredit the common belief that a few 
wealthy individuals receive most of the national income, while the 
majority of the people receive the minor share. This, the legend 
continues, leaves insufficient purchasing power in the hands of t:¢ 
majority of consumers, with the result that they are unable to buy 
the goods and services they have produced. And this in turn, ‘s 
supposed to be the main cause of depressions. 

“But if, as stated before, the spendable income of the wealty 
class in 1944 was 2 billion dollars, and consumer expenditures 1 
that year amounted to 90 billion dollars, it is obvious that the 2 
billions of the well-heeled could hardly account for the purchase >f 
90 billions of goods and services. 

“A little common-sense observation would quickly disclose t! 3t 
the vast amounts of goods and services cannot be consumed by a fw 
wealthy people. 

“The figures reveal some other interesting facts about t is 
wealthy class. For instance, those with incomes above $25,000 <e 
largely a workers’ class, since 67.5 per cent of their total income 
was in payment for personal labor. And what huge proportion of 
the total U.S. income from interest, dividends, and rent would you 
guess this wealthy class to have received? Three and one-half (3! +) 
per cent. 

“Since 1929, labor has received an increasing share of the :.a- 
tional income, while the owners (mostly other workers) of «.1¢ 
‘tools’ (machinery, plants, etc.) have received a declining share of 
total national income. 

“While national income increased 93 per cent from 1929 to 
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1946, labor payments rose 110 per cent, and wages and salaries rose 

107 per cent. But corporate dividends during the same period not 
only made no gain, they actually fell by 14 per cent. This decrease 
was speeded up during the war by increased taxes, rent ceilings, 
and declining interest rates. 

“From 1929 to 1945 practically all of the increase in national 
income went to workers in increased labor payments. Furthermore, 
in 1929 labor payments accounted for 82 per cent of income paid 
out; in 1945 they accounted for 90 per cent. 

“This is important because, taking our economy as a whole, it 
shows that the main item of cost of production of all goods and 
services is labor cost (90 per cent), while cost for the use of tools 
is a relatively minor cost (6 per cent).” 

Those who might wish to show the hard life of many of 
our farming people can find “facts” to uphold this belief in 
our agricultural census. In the 1945 census for Peoria County, 
I \inois, table 3 indicates that 253 farmers in this county each 
produced farm products valued at less than $400. From this 
many people draw the conclusion that over 200 farmers in this 
c unty are somehow managing to live on incomes of less than 
$100 a year. In table 1 of the same report, however, there is 
neatly buried the fact that 271 farmers in this county worked 
over 250 days each “off from their farms’. Here are 50 five- 
day weeks. “How can this be? you ask. Not printed in this 
report, but in a more complete description of the census, there 
is an explanation of what is called a farm or a farm operator. 
Farms in past censuses include any area capable of producing 
any kind of crop, three acres or more in area. It is rather 
amusing to see a footnote under table 3, which is headed 
“Farms Classified by Total Value of Farm Products’, that 
reads.: “This table includes farms with no farm products sold 
or used”. In other words, to gain a true picture of how we 
live in this country calls for a bit of diving below the surface. 

The virus of the disease “groupitis” is carried in every 
message of those who proclaim the doctrine of “Something 
for nothing — it’s right to take away from others’, who paint 
in rosy hues the pictures of “the land of the free lunch”. This 
disease will be checked only through the application of truth 
and honesty. 


DIFFICULT TO MISLEAD PEOPLE 100 YEARS AGO 


In the simple economy of a hundred years ago, it was 
difficult to mislead people concerning their economic existence. 
People saw most of the necessities of life actually produced in 
their own villages and on the farms. They thought of cost in 
terms of hours of labor, rather than dollars and cents. Even 
the philosophy of Karl Marx voiced a hundred years ago 
could gain little headway until our economy became more 
complex, and people were more easily misled. Marx made 
many mistakes in his analysis of the then budding industrial 
system. He could not visualize the time when workmen could 
possibly buy with their wages the products of their own pro- 
duction. Neither could he visualize the implementation of a 
Christian conscience or philosophy whereby men would as- 
sume responsibility for their needy brethren. Marx created 
a perfect “devil” on whom to blame our own predicaments 
and shortcomings, namely, the ‘capitalists’. 

The extent to which misunderstanding has spread into the 
speaking and writing of this age is clearly evident when mem- 
bers of the clergy visit our plant. When asked what they 
would like to see, many of these men desire to visit our assem- 
bly lines. When they first arrive at this part of the plant and 
take a quick look, some voice regret that the line is not run- 
ning. When their attention is called to the slowly moving 
line, and they are informed that this is the regular work pace, 
they occasionally indicate amazement that they do not see 
men, stripped to the waist, racing frantically along the line 
trying to get that last turn on the fleeting nut. We think with 
pictures, not words. But the “words” concerning mass pro- 
duction read by many people produce pictures quite unlike 
reality. 

The cure for “groupitis” is evident. It is understanding. 
This understanding can best be developed in those areas where 
each of us live —in our own communities. Here we develop 
Our acquaintanceships which ripen into friendship. Here are 
the people we meet day after day, with whom we exchange 
V.ewpoints — swap ideas. Here we can, with little effort, 
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organize discussion groups where people from many walks 
of life can come together and learn how each serves the 
others. This is the place to bring out the facts as previously 
stated concerning the service of the machine. We can explain 
how much it costs to provide each job in our factories, and 
where this money comes from. We can point out that no 
one wishes to work for a company that is going broke — 
which is another way of saying that profits are just as much, 
or even more, of a service to the employee as a meags of job 
insurance as they are to the investor as a source of dividends. 
We can point out that corporations do not “pay” but rather 
“collect” taxes — that taxes are really paid only by individuals 
who cannot pass them on to others. 

We will find in these meetings with others that it is fun 
to make friends in new areas; that friendship is not based 
upon complete agreement in social viewpoints, but rather that 
friendship is based on mutual desires for the truth, upon in- 
tellectual honesty, upon such fundamentals as morals, in- 
tegrity, and character. 

Occasionally, engineers learning that I have devoted sev- 
eral years of my life in the Soviet Union remark that they are 
not too much concerned about the type of society in which 
we work, since even in the Soviet Union the service of engi- 
neers is highly essential. How little these men understand the 
plight of the engineer working in a planned economy. Here 
a small group of determined but poorly informed men, not in- 
terested in details, prepare fantastic and grotesque plans and 
pass them down the line, each bearing its own “must” date. 
Eventually these plans reach some hapless engineer who is 
charged with the responsibility for producing a design, a 
production schedule, a crop, or buildings. For a few brief 
months this engineer, while in charge, may receive the best 
that the land affords (which isn’t much), but every waking 
moment this engineer is looking down the road at the sign 
which reads, “No Results — No Engineer’! No country has 
ever given such great opportunities to the engineer as the 
United States of America. 

You as a professional man, as an engineer, must assume 
a wider leadership as a citizen of this country. We are a 
society of people who work. We support no leisure class. But 
our freedom is imperiled now. Our way of life will continue 
only if we are able to develop clearly in the minds of the 
great majority of the people of this nation the understanding 
as to why their desires for more and better things can be 
reached only through their own increased efficiency in produc- 
tion and distribution. In addition, there must likewise be real 
understanding of how honest and vital a place in our life is 
the investment of earnings of individuals — and the creation 
of profits. Building confidence in the integrity of our fellow- 
men is our No. 1 job. Each of you can accomplish most in 
your own home community where you are known as indi- 
viduals, where you can learn for yourself the joy of taking 
part in your own “adventure in understanding.” 


Agricultural Engineering in the Americas 


NOTABLE contribution to the First Pan American Engi- 

neering Congress, held at Rio De Janeiro in July, was a 
paper on “Mechanization of Agriculture with Special Applica- 
tion to Latin America,” by Arthur W. Turner, a past-president 
of American Society of Agricultural Engineers and in charge 
of agricultural engineering research (BPISAE), U.S. Depart- 
ment of Agriculture. The picture he presented is one generally 
familiar to agricultural engineers. 

Its special value lies in the fact that it marked the ac- 
ceptance of an invitation to present the case for agricultural 
engineering to a select audience of engineering leaders in the 
Americas. And in doing so it put on record another strong 
but accurate’ representation of the nature and importance of 
agricultural engineering, where it will continue to contribute 
to understanding and good will in the engineering profession. 

It is desirable that agricultural engineers continue to take 
every opportunity to clarify for leaders in other fields the na- 
ture and importance, the requirements and opportunities for 
humanitarian service in the application of engineering in ag- 
riculture. 
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Machinery for the Conservation Farmer 
By J. C. Dykes 
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MEMBER A.S.A.E. 


HEN I was extended an invitation to participate in 
our annual meeting program this year, it seemed to 
7: to be an appropriate occasion to do three things: 
1 Emphasize one of the most important tasks facing this 
country today — the task of developing 5,800,000 conservation 
farmers and ranchers, one to operate each of our farm and 
ranch units. In the past we have been prone to describe the 
conservation job ahead in purely physical terms — the miles 
of terraces to be built, the acres of land to be leveled for irriga- 
tion, the number of acres to be contour-tilled, etc. Yet we 
have always said that the primary responsibility for achieving 
soil and water conservation rests with the owners and opera- 
tors of the land. If the job is to be done and is to stay done, 
we need to direct our attention to the people who will do it 
and who will maintain it. The physical tasks remain but we 
need to give added assistance in changing the ways of thinking 
of the nation and particularly of those who own and operate 
the land. ; 
2 Give credit where credit is due. 


3 Ask some questions which it ‘s hoped will receive your 
earnest consideration. 

To lay a proper foundation on which to build a discussion 
of machinery for the conservation farmer, it will be well to 
discuss briefly “conservation farming” and to define the term 
“conservation farmer.” 

Conservation farming results from using each acre in ac- 
cordance with its capabilities (or less intensively) and from 
treating each acre in accordance with its need. This type of 
farming is profitable almost immediately as has been thor- 
oughly demonstrated in all parts of the country by thousands 
of farmers, and it offers the added advantage of permanently 
protecting the productive capacity of the nation’s agricultural 
plant. The farmers who farm the conservation way may or 
may not be “conservation farmers.” Some farm the conserva- 
tion way because it makes them more money. Some because 
their neighbors farm that way. Some because they are ashamed 
not to. In time, and with all of us helping, most of them will 
become “conservation farmers”, for “conservation farmers” 
are not born that way — they develop. 

Remember the word is “developing” — not “educating” — 
not “training.” ‘Developing’ as used here means the logical, 
step by step evolution of a farmer into a “conservation farmer.” 
I will give a simple example of my first conscious experience 
with a “conservation farmer.” 

Kenny is a supervisor in his home district in Illinois. I 
got acquainted with him just a little more than two years ago 
when I accepted an invitation from his board of supervisors 
to attend their annual district tour and dinner. The super- 
visors in that district prefer small tours and invite only a rela- 
tively few people each year. This particular year their guests 
were the farm loan agents of the banks in the district, of the 
big insurance companies, of the Farm Credit Administration, 
and so on— in short, the people who were responsible for 
loans on farm land in the district. The tour was short — it 
covered only Kenny’s land. We drove over his farm in cars, 
using his contour meadow strips and his permanent grass wa- 
terways as roads. His corn was in strips on the contour and 
the strips of rows wound around the rolling lands in anything 
but the historical straight-row fashion. 

One insurance farm loan agent took quite a little kidding 
from his brethren because he failed to recognize Kenny’s 
farm as one on which he had formerly made a loan. He said 
it didn’t look like the same farm to him and at the dinner 


This is an address delivered at the annual meeting of the American 
Society of Agricultural Engineers held at East Lansing, Mich., June, 
1949. 

J. C. Dykes is assistant chief, Soil Conservation Service, U. S. 
Department of Agriculture, Washington, D. C. 


that night the brethren agreed with him that it wasn’t the 
same farm although the legal description remained the same. 
But at one of the stops that afternoon, this loan agent who 
had failed to recognize his old collateral asked Kenny a ques- 
tion. As I recall it was stated about like this: “Kenny, how 
do you like farming these crooked rows compared with 
straight-row farming?” 

The question may have been asked to divert the attention 
of those kidding him and only half in earnest, but Kenny’s re- 
ply was in all seriousness. He said: “I’m afraid you've asked the 
wrong fellow. Of course, I remember, as a boy, trying to 
plow straight rows back home on Dad’s farm, but since 1935, 
when I started farming for myself, I've always farmed the 
conservation way, on the contour, or with these crooked rows 
as you call them. I just can’t answer your question.” 

I am pretty well convinced that Kenny was a conservation 
farmer back in 1946. He will continue to be one because that 
is the only kind of farming he knows. No matter where he 
farms, it will be the conservation way because it has become 
part of him. His eleven years of experience farming the con- 
servation way far outweigh his boyhood efforts to plow a 
straight row. His own experience and those of his neighbors 
and the exchange of information between them, his leadership 
in conservation affairs in his own neighborhood, and finally 
his position of responsibility as a district supervisor resulted 
in Kenny’s developing into a conservation farmer. 

To me then a conservation farmer is one who, like Kenny, 
has step by step forsaken permanently all other ways of farm- 
ing, knows only the conservation way, therefore can farm no 
other way. It is in his heart, in the love of the land, and in 
his mind as the only logical, reasonable way of conserving, 
utilizing, and improving the good earth while making it finan- 
cially profitable to himself. 

Conservation farmers develop through logical step by step 
growth. It usually takes place in about this way: 

1 A farmer decides to cooperate with his soil conserva- 
tion district and files an application for district assistance. 

2 He learns about the capabilities of the various kinds of 
land on his farm and the needs of the various fields from a 
technician sent him by the district governing body. 

3 He develops a conservation plan for his farm assisted 
by a technician or technicians thoroughly trained in the alter- 
natives of land use and treatment in that local area. 

4 He applies the conservation plan to his farm assisted 
by technicians with those practices and measures with which 
he needs help, utilizing his own power, equipment, and labor 
in so far as possible. He contracts the heavy earth-moving 
jobs that he cannot do with his own equipment. 

5 He completes the equipping of the farm with the nec- 
essary power units and implements to do his own particular 
kind of conservation farming. 

6 He maintains the conservation practices and measures 
he has installed and from time to time makes improvements 
in his conservation program. 

7 He discusses his conservation plan with his neighbors, 
and compares his with theirs. Analyzes his successes and his 
failures with his neighbors. Profits by their mistakes. Borrows 
equipment he doesn’t have. Lends to his less fortunate neig!- 
bors. Exchanges labor and ideas with his neighbors. Partici- 
pates in neighborhood conservation projects. Pools his re- 
sources with his neighbors for the purchase of needed equip- 
ment. Shares his experiences in conservation farming with his 
neighbors and shares theirs. 

8 He practices conservation farming for a period of years. 


9 He finds conservation farming rewarding from the 4- 
nancial standpoint, as well as heart satisfying in knowing 
that he is preserving the heritage of his children and his chil- 
dren’s children. 
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Boys who grow up on such farms learn conservation 
farming in the most natural way. They have no bad farming 
habits to forget and will nearly always farm the conservation 
way as soon as they become operators, managers, or owners. 
The real problem then lies with the present owners and oper- 
ators and with those who follow them who have not had the 
privilege of growing up on conservation farms. 

It seems very clear that many people, many agencies, and 
riany institutions have an opportunity to assist the farmer in 
developing into a conservation farmer. The educational agen- 
cies, particularly the extension service and the vocational- 
agriculture teachers, have the responsibility of providing the 
information on which primary (step 1) and many other deci- 
sons should be based. 

The farmer's own soil conservation district has a major 
role. The district is the focal point of local conservation ac- 
tivities. Nearly 2200 of them have been organized under state 
aad territorial enabling legislation, and over 80 per cent of 
the farmers and ranchers in this country live within their 
boundaries. Each of these districts is governed by a board of 
five farmers elected by the farmers living in the district and 
under the leadership of the district governing body; a locally 
adapted program and work plan is developed for the lands 
within the district. Through the district the cooperating 
farmers, on an entirely voluntary basis, seek and receive as- 
sistance from the local, state, and federal agencies which have 


agreed to help the district carry out its adapted work plan. ° 


The personnel of my agency — the Soil Conservation Serv- 
ice — assigned to assist districts have a vital role in develop- 
ment steps, 2, 3, 4 and 6. 

The local farm equipment dealers, with necessary backing 
from the equipment manufacturers, have important contribu- 
tions to make in a number of the development steps. 

The neighbors of a farmer who starts toward the goal of 
becoming a conservation farmer can materially influence his 
progress and final achievement of that goal. It has been our 
observation that farmers do a better job of soil conservation, 
and are much more likely to maintain their conservation work 
in good order across the years, when they work together with 
their neighbors in friendly, natural groups. There is also much 
reason to believe that sound conservation work can be carried 
forward faster, and at a lower cost to all concerned, when 
farmers decide to work together on it in groups, in a really 
American, neighborly way. 

The bankers, the hardware merchants, the seed and ferti- 
lizer dealers, the buyers, processors, transporters, and distribu- 
tors of agricultural products, and many others are in a posi- 
tion to help, and in those cases where under the leadership of 
district governing bodies conservation has been made a pri- 
mary community wide project, are helping in developing con- 
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servation farmers. 

Our particular concern today, however, is with the retail 
farm equipment dealer and the equipment manufacturer who 
have such important roles in the development of farmers into 
conservation farmers. 

As you remember, this participation begins with the farm- 
er applying his conservation plan to his land, each acre of it. 
Nationwide it means new land use —better land use. It 
means new crops, new jobs for farm machinery such as ter- 
racing and the construction of diversions, dams and the blading 
of gullies for grassed waterways. In short, a new base for all 
farming operations has moved onto our scene, and farm ma- 
chinery must also join the team for conservation farming. 

As an onlooker you see this conservation farm slowly take 
on contour rows, terraces, strip cropping, grass and legumes 
on the steeper slopes, grassed waterways, trees in the gullied 
and otherwise unproductive areas, fence rows that wind 
around the slope on the contour. You see much of this com- 
ing about by the farmer using his own equipment, part of it 
the same farm machinery he has been using for years on his 
farm, but which before now has never been called on to per- 
form these new soil and water-conserving tasks. The local 
farm equipment dealer and representatives of the farm equip- 
ment manufacturer are not mere onlookers. In many cases 
they have joined hands to help the farmer do as much as 
possible of his new conservation farming job with his present 
equipment, with only minor adaptations. Of course, where 
major changes are necessary, both dealer and manufacturer 
are plugging away to help equip the farm to permanently 
stay on the conservation landscape of our nation. 

The importance of the right farm equipment cannot be 
overemphasized. The farmer who does not have the right 
tools to do conservation farming, is much more likely to to 
slip back to his old historical pattern. If he has the right tools 
and has not been taught to use them in farming the conserva- 
tion way, he is also prone to backslide. The right equipment, 
properly used, means a lower cost of production and more - 
profitable farming. Here is a real job for the equipment 
dealer and for the farm machinery manufacturer. 

In addition to assisting the individual farmer in learning 
to use the equipment already available on his farm in apply- 
ing conservation practices and measures and in conservation 
farming, local equipment dealers are in a position to render 
important service as a part of development step 4. In a grow- 
ing number of states the legislatures are making sizeable ap- 
propriations for the purchase of needed equipment which is 
not ordinarily available on farms. District governing bodies 
of farmers who are most frequently responsible for the pur- 
chase of the equipment need the wise counsel of the local 
equipment dealers in selecting the machines to buy. It has 


Conservation farmers develop through logical step-by-step growth,” says Mr. Dykes, one of which is when a farmer “completes the equipping 
©’ his farm with the necessary power units and implements to do his own particular kind of conservation farming.” These two views of Case 
tractors and implements spell out just what Mr. Dykes means 
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been gladly granted in a number of instances but I am sorry 
to say that in others districts have ended up with equipment 
not fully useful or economical to operate due to high-pressure 
salesmanship. This, sad to relate, in a day when no salesman- 
ship whatsover was required. Here is a job that requires un- 
selfish service from the local group of dealers. 

In many cases farmers working together in natural neigh- 
borhood groups (development step 7) make common use of 
certain pieces of farm machinery. Oftentimes they need to 
purchase new tools either to apply conservation practices or 
to do conservation farming in their neighborhood. They 
should receive the same sound guidance that district govern- 
ing bodies get from the local group of equipment dealers. A 
mistake here affects a number of farms and its importance 
is therefore magnified. 

Under the heading of giving credit where credit is due, I 
want to say that the farm equipment industry — manufactur- 
ers and dealers — have done an outstanding job to date. Their 
efforts top all other industry groups but this is quite natural. 
The farm equipment industry has an immediate and direct 
stake in conserving our soil and water resources and therefore 
a selfish interest in accelerating the development of conserva- 
tion farmers. That does not take away the right to recogni- 
tion for a job well done. We are making faster progress than 
many of you know. In the last fiscal year, ending June 30, 
1948, here are just a few of the many accomplishments: 87,- 
000 miles of terraces were built, 30,000 farm and ranch ponds 
were excavated, 218,000 acres of land were leveled for irri- 
gation, and 1,000,000 acres of wet land were drained. I have 
purposely selected “equipment jobs” so you can share with the 
farmers and ranchers and with the technicians the pride of ac- 
complishment. That same year 125,000 additional farmers be- 
came district cooperators and thus made the start towards be- 
coming conservation farmers. About 10,000 a month are cur- 
rently making the start. That is just about half fast enough, 
but it is indicative of the task confronting the farm equip- 
_ment industry in making its contribution to the development 
of conservation farmers. 


FARM EQUIPMENT INDUSTRY MAKES GOOD START 


A good start has been made, but most of the job is ahead. 
The industry's already major contributions and known stake 
in the job being completed promptly and well has led me to 
drop a few questions into its lap which I hope agricultural 
engineers in general and the agricultural engineers and admin- 
istrators of the industry in particular will find challenging. 

1 When will the industry, on an industry-wide basis, as- 
sume the task of assisting farmers to utilize their present farm 
equipment in applying conservation practices to their land, 
and how to use it in conservation farming? 

Several manufacturers and their retail outlets are. doing an 
outstanding job now in this field, but the coverage is far 
from complete. The industry knows best the multiplicity of 
uses to which the various machines can be put and in addition 
knows the limitations. This seems so surely a legitimate part 
of the industry's job in developing conservation farmers that 
you will note that I have asked “when” rather than “will”. 


2 When will the industry, on an industry-wide basis, as- 
sume the responsibility for guiding soil conservation districts 
and their cooperating farmers in properly equipping the dis- 
trict and the farms with the tools for applying needed prac- 
tices and measures, to do conservation farming? 

Such a program to be practical and economical must pro- 
vide for the fullest utilization of present equipment. The ma- 
chines added must supplement those on hand. Each area and 
each farm will constitute a separate problem. Local dealers 
and manufacturers representatives will need to understand the 
conservation problems of the area and the changes in enter- 
prises and farming practices that will accompany the conver- 
sion to conservation farming. Also, how these changes are 
likely to alter farm machinery requirements. This will require 
constant attention to the activities of the district and its co- 
operators. Much is being done along this line at present, but 
there are numerous gaps that must be closed if progress in 
the future is to be satisfactory. Again note I have asked 
“when” not “will”. 
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3 Does the hiring of a trained agricultural engineer by 
the industry to be assigned to a soil conservation district as 
“farm machinery adviser’ offer a key to answering questions 
1 and 2? 

Local dealers and manufacturers would share the cost of 
employing the engineer. He would work closely with the dis- 
trict governing body on its (the district’s) equipment prob- 
lems. He could survey equipment needs on each new co- 
operator's farm. He could advise on the purchase of the 
needed new equipment. He could keep local dealers informed 
on changing needs so the right tools will be available at the 
right time. He could arrange demonstrations on the use ot 
present equipment in applying conservation practices. He 
could arrange for individual assistance by the appropriate 


‘local dealer in adapting or adjusting present equipment tc 


new uses. He could keep the manufacturers informed ot 
needed new tools and of the changes in design in current 
equipment essential to successful conservation farming. It 
seems to me that such a plan has much merit and while the 
industry would probably not want to tackle the task in al! 
2200 soil conservation districts right off, why not a trial in ten 
to 20 widely separated locations? Make the “farm. machinery 
adviser” administratively responsible to a local dealers council, 
and after at least a two-year trial make a critical analysis of 
the results. Use the analysis as the basis for determining 
whether or not to expand the service to other districts. I am 
sure local district governing bodies will welcome the idea and 
will cooperate to the fullest. 


WHAT WILL THE ENGINEERS DO ABOUT IT? 


So far my questions have been directed primarily to the 
administrators of the farm equipment industry. Research, de- 
sign, and testing engineers need not feel neglected, however, 
since the rest of my questions are addressed jointly to them 
and to the administrators. 


4 When will practical native grass seed drills be available 
at prices farmers can afford to pay? 

Our agronomists and range technicians tell us that such a 
drill must be capable of uniformly seeding very small quan- 
tities of mixed native grass seed — often in ounces per acre 
rather than pounds. Except for seed production it is usually 
desirable to seed combinations of grasses. Some of the seeds 
are light and fluffy and some are smooth and extremely fine. 
A way must be found to mix the various kinds of seed to pro- 
duce the desirable combinations of grass cover. Such a drill 
should also have a furrow opener which will place the seed 
into the unworked ground with a controlled amount of cover. 
In the range areas such a drill must be a very sturdy piece of 
— that can be drawn over rough land at a moderate 
speed. 

The reasons for mentioning the grass seed drill first are 
numerous. About 40,000,000 acres of our presently cultivated 
land are not capable of permanently returning a profit in 
cultivation. These steep and eroded lands need to be perma- 
nently retired to pasture and meadow. In addition, other mil- 
lions of acres of our cropland will not be needed for tilled 
crops if present trends can be said to accurately forecast the 
future. These acres should go into long grass-legume rotations 
or into permanent pasture or meadow. Many millions of acres 
of range land now yielding a scant return can be made to 
produce excellent forage. Many short grass pastures would 
double their yields of forage if overseeded in strips with suit- 
able intermediate and tall grasses. The grass seeding job 
ahead of us is staggering — call it roughly a 200 to 250 mil- 
lion acre job. Broadcast seeding has been tried and is un- 
satisfactory. Poor stands, lacking in uniformity, resulted from 
seed which is both scarce and expensive. It was impossib!¢ 
to properly cover the broadcast seedings. Some rather satis- 
factory native grass seed drills have been custom built for 
the supply is extremely limited and the cost high. The con- 
servation farmer needs a native grass seed drill on his farm 
as a part of his regular equipment. When will he get it? 

5 Why not establish an industry-wide research project on 
control of the “invaders” of our range lands? 


(Continued on page 425) 
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Applications of Torque Converters in Farm Machines 
By C. E. Frudden 


MEMBER A.S.A.E. 


for their beginnings, but the engineering refinements 

required to make these devices reasonably efficient and 
commercially practical have required many years of intensive 
cesearch, and only with the past five or six years have auto- 
motive vehicles such as tractors and. city-type busses so 
«quipped reached the market in any large numbers. 

In city-type bus service, with its frequent stop and start 
requirements, the need for rapid acceleration, and perhaps 
above all relief for the driver from frequent clutch operation 
and gear shifting, the torque converter has opened up a very 
promising field, so much so that a high percentage of all city- 
type busses now going into service are torque-converter 
equipped. 

In the automobile field, Buick with its dynaflow and 
Packard with its new transmission system have demonstrated 
the advantages of torque converters for luxury transportation. 

As to tractors, Allis-Chalmers has since 1940 built several 
thousand torque-converter-equipped tractors for industrial and 
military use. For the past two years the HD-19 tractor has 
been built and sold in considerable volume. This particular 
model of track-type tractor weighs 40,000 lb. It is equipped 
with a three-stage torque converter in combination with a two- 
speed and reverse-gear system. This paper will deal with cer- 
tain characteristics of and experiences with the HD-19 tractor 
based upon factory tests and also Nebraska Test No. 397, 
and from this information an attempt will be made to evalu- 
ate the possibilities for a hydraulic torque-converter-equipped 
tractor in the agricultural field. 

An elementary torque-converter application to a tractor is 
shown in Fig. 1. The four elements 
are engine, pump, turbine, and gear- 
ed transmission system. In opera- 
tion the engine runs essentially at 
constant speed driving a centrifugal 
pump. A fluid, generally a light oil, 
is delivered at high velocity to the 
blades of a turbine. The turbine 
drives the geared mechanism for 


YDRAULIC torque converters go back several years 


This paper was presented at the an- 
nual meeting of the American Society of 
Agricultural Engineers at East Lansing, 
Mich., June, 1949, as a contribution of 
the Power and Machinery Division. 


C. E. FRUDDEN is consulting engineer, 
tractor division, Allis-Chalmers Mfg. Co., 
Milwaukee, Wis. 


propelling the tractor. Whereas the pump runs essentially at 
constant speed, the turbine runs fast or slow, just like a series 
type electric motor, adjusting its speed automatically to the 
load. Delivered torque is high and speed is low for the heavy 
loads, and vice versa for light loads, while the input torque 
remains unchanged. This example is of course very much 
oversimplified, but it states the principals which are involved. 

Actually the torque converter (Fig. 2) which is part of 
the HD-19 tractor is a highly refined piece of equipment, with 
a very efficient pump and turbine combination, all assembled 
into one compact unit. The pump runner is nested inside the 
turbine wheel and both units are enclosed in the casing which 
serves as the two-stage reaction member for the three turbine 
stages. Fig. 2 shows the three elements of the torque con- 
verter, with the pump runner at the left, the turbine wheel 
with its three sets of blades in the center, and the reaction 
member at the right with its two sets of blades for redirecting 
the fluid flow from one stage to the next. 

The HD-19 tractor is shown in cross section in Fig. 3. 
The engine is a diesel delivering 163 hp net at 1750rpm. A 
clutch is provided at the engine flywheel. This is a conven- 
tional friction clutch used when shifting gears or when it is 
desired to disconnect the engine from the transmission system. 
Practically no heat is generated within the clutch so it never 
wears out. Its only requirement is ability to transmit the en- 
gine torque when in its engaged position. The torque con- 
verter is the next unit in the power line, then a two-speed and 
reverse-gear box. The ratio between high and low gear is 2.6 
to 1. As will be shown later, the most efficient range for low 
gear is between 34 and 21 mph. In high gear the most effi- 
cient range is from 134 to 614 mph. 
As a matter of practical operation, 
low gear is used only for heavy 
loads at slow speeds; most opera- 
tions are carried on in high gear. 
The radiator on this tractor serves 
a dual purpose. About three-quar- 
ters of the frontal area is devoted 
to cooling the water in the engine 
cooling system; the remaining one- 
quarter cools the fluid which circu- 
lates through the converter. The 
fluid used in the converter is the 
same diesel fuel on which the en- 
gine operates, and is taken from the 


Fig. 1 Elementary torque converter, illustrating principle regular fuel supply tank. The heat 
and working parts 


ordinarily generated within a friction 
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lig. 2. Main elements of the torque converter in Allis-Chalmers 
HD-19 tractor 


Fig. 3 Cross section of HD-19 tractor indicating main elements in 
drawbar power train 
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Fig. 4 Operating characteristics of HD-19 tractor in starting load and 
increasing speed 


clutch is absorbed by the fluid, and of course the converter is 
not 100 per cent efficient, hence the requirements for a special 
cooling system. The oil cooling radiator is of sufficient ca- 
pacity to maintain reasonable oil temperatures under con- 
tinuous full-load operation between 134 and 61% mph in the 
high-gear range. Outside of this speed range, overheating 
may occur and continuous running under these conditions is 
accordingly not recommended. 

The operating characteristics of a torque-converter tractor 
can be shown in Fig. 4 and 5. These charts and the ones to 
follow all refer to operations under full engine power at 1750 
rpm, or such lower engine speeds as are automatically pro- 
vided by the system. In Fig. 4 the two converging lines show 
what happens when the load is started and what happens 
when the tractor gains speed. As the load is started (tractor 
speed zero), the engine speed settles at 1410 rpm where it 
develops 145 hp. As the converter output shaft picks up speed 
and the tractor travel speed increases, the engine speed also 
increases until at 61/, mph the engine runs 1750 rpm and deliv- 
ers 163 hp. There is a fixed relationship between engine speed 
and tractor speed. As just stated, with the tractor speed zero 
and starting a heavy load, the engine speed settles down at 
1410 rpm. It never goes below this speed. There is no worry 
about stalling the engine, and engine operation is favored to 
the extent that the engine is never called upon to “lug,” 
which isn’t good practice in the operation of diesels. 


Fig. 5 shows the torque multiplication obtained through 
the converter. At 534 mph (tractor speed), engine torque and 
output shaft torque are equal, that is, torque ratio equals 1 
to 1. At reduced speeds torque increases until at zero speed 
engine torque is multiplied 4.4 times when it reaches the out- 
put shaft. . 

While Fig. 5 shows the relationship between speed and 
torque at input and output shafts of the converter, Fig. 6 
shows the relationship between tractor drawbar pull and trac- 
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Fig. 6 Relation between drawbar pull and speed with torque converter 
transmission 
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tor speed. This pair of curves takes into account the fact 
that rolling resistance and track losses increase with speec, 
making more drawbar pull available at low speeds and less at 
high. The “points” on the curves have been taken from 
Nebraska Test No. 397 and indicate what may be expected 
under similar test-track conditions. Note that in low gear a 
theoretical drawbar pull of 70,000 lb is possible, but ordinar- 
ily the limit of traction is about 90 per cent of weight before 
slippage becomes excessive; hence the indicated limit is shown 
as 36,000 lb. A maximum drawbar pull of 27,500 lb is ob- 
tained in high gear. 

The story as to available drawbar horsepower and an ac- 
counting of the losses between the engine crankshaft and the 
drawbar can be shown in Fig. 7. The engine delivers 163 hp 
at 1750 rpm. The losses due to gears, tractor rolling resistance, 
and track friction amount to about 20 hp at relatively slow 
speed, up to about 45 hp at 7 mph as shown by the shaded 
area. The actual net drawbar horsepower as reported in 
Nebraska Test No. 397, is shown for both low and high-gear 
ranges. Power losses through the converter are shown by the 
area above the drawbar horsepower curves and below the 
shaded area. 

To assess the advantages and disadvantages of a torque- 
converter tractor in comparison with one equipped with a 
multiple-step speed change gearset, is no easy job. To make 
a start, however, let us say the torque converter and its allied 
equipment increases the first cost of the tractor, and admit 
also that the consumption of fuel is higher. This is about all 
that can be said on the debit side of the converter account. 

On the credit side, it can be said that under conditions 
where loads are variable and quick changing, or where heavy 
loads are to be started frequently, the converter-equipped 
tractor, for the same or even less available drawbar horse- 
power, will actually accomplish more work in a given period 
of time. In many cases the value of the extra work done 
easily offsets the extra first cost and the cost of the additional 
fuel consumed. Perhaps the greatest advantage accrues to the 
operator who has an easy time of it, driving a converter trac- 
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lig. 8 Power-delivery characteristics of the torque converter under 
variable load compared with mechanical transmission 


tor, and that is an item of no mean importance among the 
contractor's problems. 

How the extra work turned out per day is accomplished 
can be shown in Fig. 8. For purposes of comparison, the 
actual drawbar horsepower curve for the HD-19 tractor is 
shown for its high gear range. It is assumed here that gears, 
clutches, shafts and sprockets in a similar tractor with me- 
chanical transmission are capable of transmitting say 10 per 
cent more maximum power than the converter tractor, and on 
that basis a single gear speed selection is shown superimposed 
on the converter horsepower curve. Now consider a tractor 
operating under variable load conditions which are not con- 
ducive to changing of gears — that is, the operator must select 
one gear ratio for the load cycle. He can start out at A in a 
gear which overloads the engine, reduces the speed of travel 
until he has abailable, let us say, only 90 db-hp instead of 120. 
When he reaches level ground at B, the engine very likely 
comes under governor control, and because its speed is con- 
trolled, he has available, let us say, 100 db-hp out of a possible 
120 maximum. Then when he gets into the position C, the 
engine governor still further restricts the power output and 
he has available only 70 db-hp. His power factor is low. He 
hasn’t used the tractor to its full capacity. 

Consider now the converter tractor. The operator has from 
100 to 105 db-hp available throughout the range from 2% to 
4% mph. He operates on a higher load factor and he gets 
more work done. Of course he has burned more fuel per 
hour, but that is a small item as compared with the possible 
gain in work done under the conditions set up in this ex- 
ample. 

This constitutes the story of the HD-19 tractor with a 
complete engineering record of its performance under widely 
different conditions of operation. It is a spectacular perform- 
ing tractor under the more difficult operations. The rougher 
and tougher the job, the better the showing which the torque 
converter can make in a track-type tractor. 

As to possible applications of torque converters to farm 
tractors, the simple replacement of a conventional four or 
six-speed gear box with a torque converter offers few advan- 
tages and sets up some still unsolved problems. 

It has been shown that the converter does its best work 
under conditions where the loads fluctuate over a wide range, 
which situation, in the case of friction clutch and multiple- 
speed gear box operation, calls for frequent gear shifting and 
clutch manipulation and generally a low load factor for the 
tractor. Such a situation is unusual in most farm tractor oper- 
ation, especially for such jobs as seedbed preparation, plant- 
ing, cultivating, and harvesting. On these jobs the loads are 
fairly steady and gear shifting is infrequent. For such jobs 
1s land leveling, land clearing, fence stretching, and perhaps 
manure loading some advantages may accrue to the converter. 

And again the farm tractor, as we know it now, is often 
required to travel at a constant speed; also its power take-off 
crives, both rear and belt pulley, must maintain constant 
speeds regardless of load. Combines driven from the tractor 
power take-off are a good example. An increased speed going 
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down hill and a decreased speed going up can not be per- 
mitted. 

Torque converters add both to the initial cost of the tractor 
and to its cost for fuel consumed. Increased performance is 
necessary to absorb these costs. 

It seems, at this writing, that our current conventional 
tractors will not be greatly improved by the substitution of a 
hydraulic converter for a change-speed gear box. This is not 
saying, however, that some new concepts in the design of 
power transmission systems will not make the converter a 
desirable item for farm tractor use. 


Cows Heat House 


By Nils Holmquist ° 
MEMBER A.S.A.E. 


E USUALLY have a special furnace for heating our 

homes, but we expect our domestic animals, especially 
the cows to heat their own shelters. An average milking cow 
produces about 20,000 calories per day. Out of this heat about 
25 per cent is latent, in respiratory moisture. 

Swedish research has indicated a need of between 40 to 80 
per cent of the sensible heat for ventilation. The rest of it, 
that is, about 40 per cent as an average, disappears in trans- 
mission losses. 

About 60 per cent of the sensible heat, plus all of the 
latent heat, is in fact wasted, as it is ventilated away without 
having been used in the barn. 

Most new or rebuilt barns are so well insulated that the 
remaining heat will be sufficient for keeping the temperature 
in the barn high enough for most weather conditions. 

In some recent Swedish tests we have tried to make use of 
this wasted heat for heating the house. It is not possible to 
introduce the barn air directly to the house, as the temperature 
in the barn is too low to make it possible to keep the tempera- 
ture in the house as high as desired. The only way to accom- 
plish it is to “pump” the heat to a higher temperature through 
a heat pump. 

In our project we have principally placed the evaporator 
in the duct for the outgoing air from the barn. By passing 
the air over the evaporator, we are able to remove as much 
of the latent and sensible heat from it as we want to and as 
may be economically desirable. All of that heat is pumped 
to the condenser, which is placed in the house. The best and 
cheapest way of using the heat is to use a heating system 
with air that takes its heat from the compressor and condenser 
and is forced to the different parts of the house by the means of 
a fan. The heat from the fan motor is also used in heating 
the air. 

In our tests we have given the warm air the possibility of 
recirculating in the barn. As the air is dehumidified to a 
certain extent, this system gives very good results and enables 
us to use the excess heat more efficiently. 

When the compressor is not working, being turned off by a 
thermostat in the house, the barn ventilation is taken care of 
by means of a regular flue (natural draft or fan ventilation) 
with a thermostatic control to keep the temperature at 59 F. 

The location of our test house is such that the lowest 
design temperature at which the heating system should be 
calculated is 5 F. Those extreme low temperatures are, how- 
ever, very rare and calculations show that it is economically 
most correct to dimension the heat pump for an outside tem- 
perature of 28.4 F and to add the extra heat needed for the 
cold periods by means of direct electrical heating. 

As the temperature of the freon refrigerant is only about 
39.2 F, when it is pumped from the barn to the house, the 
pipes could be uninsulated without serious heat losses. The 
distance from the barn to the house may be even as long as 
100 meters. 

With this system a barn with only 10 to 15 milking cows 
is sufficient for heating a normal (Continued on page 428) 


This paper was prepared expressly for AGRICULTURAL ENGINEERING. 


Nits Hoimguist is chief engineer, Swedish Government Research 
Institute for Farm Buildings, Lund, Sweden. 
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Present Status of Hydraulic Torque Converter 


Development 
By Wilbur F. Shurts 


type are comparatively old, but not until ten to fifteen 

years ago did it become apparent that the field of ap- 
plication was large enough to justify the rather expensive tool- 
ing required to produce these units. The hydraulic coupling 
first came into general usage, as it can be designed with very 
little theory, and if it slips too much, just build it bigger. The 
unit cost and the tooling need not be too high. 

The hydraulic torque converter was slower in reaching the 
market as a long development procedure is required to get 
efficient units, and radically different manufacturing processes 
had to be developed in order to produce these units. The unit 
cost is rather high and the tooling is quite expensive. The 
hydraulic torque converter is an automatically, infinitely vari- 
able torque ratio transmission which, within its designed range 
of operation, will immediately adjust the speed of the load 
to correspond to the resistance to moving the load. In other 
words, the hydraulic torque converter is a devicé which auto- 
matically increases the leverage or mechanical advantage 
when the load increases. The various types of torque convert- 
ers vary widely as to their design. The only point of similar- 
ity is that roughly they have a torus or doughnut circuit 
shape, have multiple-blade stages, and use a petroleum prod- 
uct as their power transmitting medium. Units in production 
today are shown in Figs. 1 to 7. 

The performance characteristics vary as widely as the 
appearance of the circuits indicate that they should. Some 
units are designed to operate strictly as hydraulic torque con- 
verters at all times. Others are built as a combination hy- 


YDRAULIC power transmissions of the hydrokinetic 


This paper was presented at the annual meeting of the American 
Society of Agricultural Engineers at East Lansing, Mich., June, 1949, 
as a contribution of the Power and Machinery Division. 


Wixsur F. Suurts is chief engineer, hydraulic division, Twin Disc 
Clutch Co., Rockford, Ill. 
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draulic torque converter and hydraulic coupling, and _ still 
others incorporate a direct-drive clutch to secure highly eff- 
cient operation in the high-speed end of the curve. 

Figs. 1, 2, and 3 show hydraulic torque converter circuits 
based on the single-stage type. Fig. 1 is a unit developed by 
Schneider Brothers which contains three elements — a pump, 
a turbine, and a reaction member. The housing rotates at en- 
gine speed, and as the reaction member is mounted on a free- 
wheel unit, the torque converter becomes an hydraulic coup- 
ling in the high-speed end of the curve when torque multipli- 
cation is no longer required. This torque converter develops 
more than three times engine torque with the output shait 
stalled. 

The curve below the circuit diagram indicates the general 
performance characteristics with engine speed expressed as 
per cent of engine governed speed. The three curves — en- 
gine speed, efficiency, and torque ratio — are plotted versus 
output speed as per cent of engine governed speed. This type 
of circuit results in the engine speed at stall being somewhat 
higher than the engine speed through the normal working 
part of the range. 

Fig. 2 shows the Buick Dynaflow which is a five-element 
torque converter referred to as the polyphase type. In order 
to develop a unit suitable for an automobile drive, the guide 
stage has been split into two parts. Also the pump has its 
more sharply curved portion at the inlet split off and free- 
wheeled. The two guide stages are freewheeled to a stationary 
member whereas the secondary pump is freewheeled from the 
main pump wheel. This likewise has the rotating pump hous- 
ing and becomes an hydraulic coupling at high speeds. By 
this means they are able to get a continuously rising engine 
speed curve and continuously rising efficiency curve. Due to 
the high power to weight ratio of a modern automobile, high 
torque ratios are not required in the torque converter. 

The Allison torque converter (Fig. 3) is a modification 


PRIMARY REACTION 
MEMBER 


PRIMARY 
REACTION 
MEMBER 


SECONDARY TURBINE 
PUMP 
SECONDARY 
REACTION t 
OUTPUT {J 6 
SHAFT MEMBER E | 


INPUT 
eo 


ALLISON - FOUR ELEMENT 
(POLYPHASE CONVERTER) 


< 
= 
6 
— 
— 4 
Se 
zu 2 
we 4 
~ si P»3 
>a 
oc w 
z > 
ez 2 
° 
=o °o 
| | co? | 
ww ° . 
60 80 100 ° 20 40 60 80 100 


OUTPUT R.P.M. PERCENT ENGINE MAX. FR P.M. 
Fig. 3 


Figs. 1, 2, and 3 show hydraulic torque converters of the basic single-stage type, with combined hydraulic coupling action and rotating pump 


housing with freewheeled reaction elements 
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of the Buick type with the omission of the secondary pump 
and is therefore a four-element, polyphase-type converter. 
Stall torque ratios of about 4 to 1 are secured and the engine 
speed curve shows the same characteristics as the Schneider 
unit, in that the engine speed with the output shaft stalled is 
higher than in the normal working range. The split guide 
stage results in a more uniform efficiency curve. 


In Figs. 4 and 5 are shown the two-stage type torque con- 
verters in production. Fig. 4 shows the Genoa Maters truck 
and coach V drive as used in the buses at the present time. 
‘his is a stationary-housing-type torque converter with a fixed 
ieaction member and employs direct drive for the high-speed 
cperation with clutches and freewheels arranged so that the 
hydraulic circuit does not rotate when the direct-drive clutch 
ic engaged. The two-stage-type torque converter is character- 
iced by having two turbine stages and a single-guide stage, 
vw hereas all the single-stage-type have a single turbine element. 
This type circuit gives stall torque ratios over 4 to 1 and re- 
sults in a continuously rising engine speed curve. In Fig. 5 is 
shown the Packard Ultramatic two-stage torque converter 
which has a housing rotating at engine speed and a free- 
wheeled reaction member. A direct-drive clutch is engaged 
for high-speed operation and a single reaction member is 
freewheeled to eliminate hydraulic losses in the high-speed 
end of the curve. This unit develops around 2.4 times en- 
gine torque at stall and shows the rather steeply and continu- 
ously rising engine speed curve as required for automotive 
application. 

In Figs. 6 and 7 are diagrammatic views of the two three- 
stage-type hydraulic torque converters which are based on the 
Lysholm-Smith system. The three-stage converter is so named 
because of the three turbine blade sets which have interposed 
two stationary reaction members. The unit as developed by 
Twin Disc Clutch Co. produces about five times engine torque 
with the output shaft stalled and is bladed so as to maintain 
the engine at near maximum governed speed through the 
working range. The direct-drive clutch may or may not be 
used as required by the application. The Spicer torque con- 
verter as developed for automotive service has about six times 
engine torque at stall and has a steeply rising engine speed 
characteristic typical of automotive-type drives. A direct-drive 
clutch is used to get the high-speed operation. 

The blading of all types may be modified to produce 
higher output torque at high speeds with resulting loss in 
torque ratio at low speeds. The design of a combination hy- 
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draulic torque converter and hydraulic coupling introduces 
a compromise in size due to the fact that the torque converter 
must be too large or the hydraulic coupling too small when 
the engine has a fixed top-governed speed. 

The goal of the converter design engineer is normally to 
match the engine and torque converter performance so that the 
engine is pulled down to its peak torque speed at stall for 
three reasons. First, output torque is the product of engine 
torque and stall torque ratio; therefore, by pulling the engine 
down to its peak torque at stall, more output is available for 
a given stall torque ratio. Second, at stall the efficiency is 
zero; therefore, the lower the engine speed, the less the fuel 
consumption. Third, it follows that the heat generation will 
be less. 

As the vehicle or load begins to move, it is the designer's 
next object to have the efficiency rise as rapidly as possible 
thus producing more output torque and horsepower to do 
work. Also the engine speed should rise rapidly to permit 
the engine to produce more power to get more work done. 
Considering _only industrial applications with a governed 
speed, and ignoring automotive drives, the designer's next 
problem is to produce a converter that demands as nearly as 
possible constant horsepower over the normal efficient operat- 
ing range, thus maintaining constant engine speed and maxi- 
mum engine power regardless of operating speeds. High-speed 
operation, up to engine speed, may be secured with a direct- 
drive clutch, partially obtained with a combination torque 
converter and hydraulic coupling, or restricted by means of a 
governor which controls the engine speed from the converter 
output speed. 

The next problem is what can be done with the unit. As 
the torque converters are automatically infinitely variable, they 
do not lend themselves to constant-speed requirements unless 
an output shaft governor or direct-drive clutch permitting 
control by the engine governor is used. The torque converter 
is not a clutch. To get neutral, a master clutch or power 
shift transmission with clutches or bands for individual trans- 
mission speeds is required. 

The torque converter is extremely desirable for those jobs 
which require maximum horsepower and the ability to move 
the load at the maximum speed that the drawbar pull demand 
will permit. Plowing, disking, harrowing, and the other 
utility attachments such as a loader, scraper blade, or pulling 
loaded wagons are examples. On light-load, constant-speed 
operations, such as planting or harvesting, a direct-drive 
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Fig. 4 


Fig. 5 


F gs. 4 and 5 are hydraulic torque converters of the two-stage type: stationary-housing, fixed-reaction member (Fig. 4), and rotating-housing, 
freewheeled reaction member (Fig. 5) 
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clutch with speed control by the engine governor seems most 
logical. Cultivation may require hydraulic or direct-drive de- 
pending upon ground conditions. 

The inclusion of an hydraulic torque converter in a farm 
tractor transmission is a perfectly logical development. This 
converter should have a stall torque ratio of about 3.5 to 1.0. 
It would probably be followed by a three-speed and reverse 
transmission giving maximum forward speeds of 4, 8, and 16 
mph in direct drive. In torque converter drive the speeds 
aes. would be 1.2 to 2.8mph in low, 2.4 to 5.5 mph in second, 
Se and 4.8 to 11.2 mph in high. The big problem at the present 


- time is perfecting of the methods of manufacture to reduce 
a, the cost of hydrokinetic-type transmissions. The Packard 


noee.. Ultramatic and Buick Dynaflow are about the right size for 
ee the average wheel-type tractor. In the automobile these units 
ie carry high horsepower, but as the horsepower varies as the 
iy cube of the engine speed, they have about the right capacity 
at tractor engine speeds. These automotive transmissions list 
at $200 to $225 which is the net extra over and above the 
cost of a conventional clutch and three-speed transmission. 
There is therefore much work to be done before this type of 
transmission is commercially practical for a farm tractor. 


Machinery for Conservation 
(Continued from page 422) 


Under heavy grazing of the past, which depleted the cli- 
max vegetation, the encroachment of sage brush, mesquite, 
shinnery oak and cedar has been extremely rapid. Before 
much of the range land mentioned previously can be success- 
fully reseeded it will be necessary to remove these woody “in- 
vaders”. Much work has been done on this job by individual 
companies and by federal and state agencies. Ranchers and 
range technicians tell me that, while progress has been made, 
in the main the costs are high and the practical, economical 
answer to “invader” control by either mechanical or chemical 
means is still to be found. Why not a unified effort to find 
that answer? 

6 Why not design the farm machinery of the future for 
conservation farming? 

Admittedly it will take twenty or more years to complete 
the conversion. But the task is well started with over 700,000 
farmers and ranchers operating 187,000,000 acres already 
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Fig. 7 


Figs. 6 and 7 are hydraulic torque convertets of the three-stage type (Lyshold-Smith), stationary housing, fixed reaction member 


tackling their conversion problems. Farm machinery designed 
for conservation farming and available when the present tools 
must be replaced will speed the conversion. Much progress 
has been made — some of it intentionally and some of it ac- 
cidentally. For example, front-mounted equipment permits 
more accurate control in the use of such conservation-farming 
practices as contour cultivation and strip cropping. Press 
wheel carriage has been found to be desirable for grain drills 
in the Pacific Northwest as it provides for greater stability 
in cross-slope cultivation of the hillsides. It also assists by 
pressing the seed into the soil so that it can obtain sufficient 
moisture to germinate. Hydraulic controls are also very help- 
ful in conservation farming. The ability to lift knives and 
blades from the ground quickly, accurately, and easily is of 
great help when a farmer must. come close to or cross a water- 
way, a terrace, or a bladed-in, seeded gully. 

No one would venture a prediction at this time of the 
exact machinery needs of the conservation farmer. These 
needs will develop just as farmers develop into conservaticn 
farmers by step by step logical growth. The farm equipment 
industry will find it rewarding to keep pace. Without the 
right kind of equipment the job cannot be done, and without 
the right kind of equipment to do conservation farming, it 
will not stay done. The job is too important to the indust 
and to all people for us to falter now. We must all do o 
part in developing 5,800,000 conservation farmers in t 
shortest time possible. 


ons 


Cows Heat House 
(Continued from page 425) 


five-room house, without extra insulation either in the barn 
the house. 

Economically this system should be compared with oth 
means of central heating. In Sweden the most common fu: 
are oil and coal. With a depreciation in 10 to 25 years (i 
different parts of the aggregate), a cost of 2c per kw-hr ! 
electricity and a cost of $45 per ton of heating oil, it is sho. 
that the arrangement with the heat pump will cost $190 f= 
year, compared to $245 for the oil furnace. 

The installation was tried in Sweden last winter and pre- 
liminary calculations from the tests show that the system ‘s 
practically and economically realizable. 
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Method of Drawbar Testing at the Nebraska Tractor 
Testing Laboratory 


By C. W. Smith and L. F. Larsen 


MeMBER A.S.A.E. 


in 1920 and has continued until the present time, hav- 

ing been interrupted only during the war years, 1942 to 
1945, inclusive. Drawbar testing has been an important part 
of the work from the beginning. Its aim has been to develop 
data that would show 
drawbar pull, fuel con- 
sumption, slippage, rate of 
travel, horsepower, and to 
a lesser extent, stamina. 

Drawbar pull has al- 
ways been determined by 
means of a hydraulic cyl- 
inder inserted in the hitch 
between the tractor being 
tested and the load. The 
piston in the hydraulic cyl- 
inder has a head area of 
10 sqin, and the pressure 
imposed on it by the trac- 
tor is transmitted to an indicator with a calibrated spring. 

The stylus of the indicator makes a continuous tracing 
on a sensitized paper for a distance of 500 ft on the testing 
course. The chart thus created is measured by a rolling pla- 
nimeter and from its length and area the average drawbar 
pull is determined. The slippage is determined by counting 
the number of revolutions the drivewheels make under load 
and comparing them with the number of revolutions made 
with no load in traveling 500 ft. Rate of travel is determined 
by stopwatch. Fuel consumption is measured for a 10-hr 
continuous run. 

This, in brief, is the procedure, but each one of these 
steps involves meticu‘sus care and the details involved are our 
main concern at this time. They may be approached in the 
following order: (1) calibration of indicator spring, (2) prepa- 
ration of the tractor, (3) setting the ignition and carburetor, 


% RACTOR testing began at the University of Nebraska 


Fig. 1 


This paper was presented at the annual meeting of the American 
Society of Agricultural Engineers at East Lansing, Mich., June, 1949, 
as a contribution of the Power and Machinery Division. 

C. W. SmitH and L. F. LaRsEN are, respectively, chairman of the 
tractor testing board and engineer in charge of tests, Nebraska Tractor 
Testing Laboratory, University of Nebraska, Lincoln. 
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Fig. 2. (Above) The “‘fishhook” — data plotted from sev- 
eral carbureter settings. A vertical line tangent to this curve 
‘esignates the 100 per cent maximum horsepower carbureter 
setting. The operating maximum horsepower carburetor 
may be the same but is usually slightly less, with better 
fuel economy. Fig. 3 (Right) Tractor wheel slippage 


The Nebraska Tractor Testing La>oratory at the University of Nebraska 
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(4) determination of the effective circumference of the drive- 
wheels, (5) determination of slippage, (6) height of hitch, 
(7) preparation of dirt course, (8) measuring fuel consump- 
tion, (9) drawbar tests, (10) weighing, (11) inspecting, (12) 
drawbar testing equipment and technique, and (13) reports. 

1 Calibration of In- 
dicator Spring. Calibra- 
tion of the indicator 
spring is accomplished by 
means of a dead-weight 
tester. The theory of this 
is based on Hooke’s Law 
which states that, within 
the elastic limit, stress is 
proportional to the strain. 
The dead-weight tester is 
attached to the hydraulic 
cylinder, and the pressure 
imposed by it on the oil is 
transmitted by a flexible hose to the indicator in the instru- 
ment car. All equipment and instruments are in the same 
relative positions as when used in a test. Increments of weight 
are first added and then removed from the tester and a series 
of readings are taken both in the ascending and descending 
order. These correspond quite closely but not exactly. Where 
any difference exists, the average value is used. 


2 Preparation of the Tractor. The regular procedure in 
preparing the tractor for test requires that the crankcase be 
drained and then filled with oil of the grade specified in the 
application for test. The specifications in this regard must 
agree with the manufacturer's recommendations to the trade. 
Ballast, usually consisting of cast ifon and liquid, is then 
added to the wheels. This may equal but not exceed the maxi- 
mum weight specified by the Tire and Rim Association. The 
tractor is then started on Test A, 12-hr limber-up run. During 
this test the tractor pulls approximately one- third of its rated 
load for four hours, two-thirds for four hours, and full load 
for the remaining time. Time is the only item recorded for 
this run. The manufacturer's representative operates the trac- 
tor during this test, the purpose of which is to limber up the 
machine and give an opportunity to make any adjustments 
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Fig. 4 Tractor testing course. Tests A, F, G, H, J, and K, are made 

on this dirt testing course, which is 2200 ft in circumference. These are 

two 500-ft runs, one on each side. W, X, Y, and Z and four iron posts 
used for lines of sight in starting and stopping 500-ft charts 


which may be needed before the tractor is turned over to the 
University’s engineers who operate it for all subsequent tests. 

3 Setting the Ignition and Carburetor. Test B, the 100 
per cent maximum belt horsepower test, is next in order and 
is included at this point because it is the basis for making 
ignition and carburetor settings used on all subsequent tests, 
both drawbar and belt. The tractor is belted to the electric 
dynamometer, and after being thoroughly warmed up the car- 
buretor throttle is opened wide and sufficient load applied to 
pull the tractor engine down to rated speed. The ignition and 
carburetor are adjusted to give maximum horsepower. The 
carburetor setting is such that making the mixture richer will 
not increase the horsepower but making it leaner will decrease 
it. This carburetor setting is used for Test F, the 100 per cent 
drawbar horsepower test. Following Test B, the manufac- 
turer's representative designates a carburetor setting to be used 
for all other belt and drawbar tests. It may be the same as 
that used in Test B but is usually somewhat leaner giving a 
little less horsepower but greater efficiency. This is called the 
“operating setting”, and is thought to be the best for all 
normal operation of the tractor. In arriving at the 100 per 
cent maximum and the operating maximum settings sufficient 
data are secured to plot a fishhook (Fig. 2). 


4 Determination of Effective Circumference of the.Drive- 
wheels. To determine the effective circumference of the drive- 
wheels, two chalk lines are snapped across the tractor testing 
course exactly 500 ft apart. The tractor is driven slowly over 
the first of these two lines and a mark placed on each tire ex- 
actly above the line. The tractor is then driven slowly with 
no load until it barely crosses the second line and enough 
further until the mark on one tire and then that of the other 
are directly under the axle. These added distances are each 
added to 500 ft. This procedure is repeated on the opposite 
side of the testing course giving four readings of distance cov- 
ered by the drivewheels in a certain number of revolutions. 
These four readings are averaged and the result divided by 
the number of revolutions. The quotient is the effective cir- 
cumference of the drivewheels. 

5 Determination of Slippage (Fig. 3). There are two 
pairs of iron posts set within the tractor testing oval and a 
line joining one pair of posts is exactly 500 ft from that join- 
ing the other pair. The engineer in the instrument car throws 
a switch starting wheel counters and a stop watch the instant 
he passes one pair of these posts. He stops them the instant he 
passes the second pair. The counters give the exact revolutions 
of the drivewheels to one-tenth of a revolution in traveling 500 
ft. When the tractor is pulling, it requires more revolutions of 
the traction wheels, due to slippage, to travel 500 ft than when 
traveling with no load. Let A be the effective circumference of 
the traction wheels and N the revolutions made under load. 
Then [(AN — 500)/AN] X 100 = per cent slippage. 

6 Height of Hitch. It is common knowledge that the 
height of hitch has a direct influence on the amount of weight 
transferred from the front of a tractor to the rear when it is 
pulling. Thus far the manufacturer has had the privilege of 
saying what the height shall be when testing his tractor. All, 
however, are utged to conform as closely as possible to the 
ASAE standard. The height used is measured and reported. 
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7 Preparation of the Dirt Course. The dirt course upon 
which all drawbar tests are made is a graded road, oval in 
form (Fig. 4), with straight parallel sides. It is located in an 
area where the soil is described as Waukesha silty clay loam 
which becomes very sticky when wet, but which can, with the 
proper moisture content be packed and rolled into a surface 
closely resembling that of a hard-surfaced highway. In prepa- 
ration for drawbar testing the course is sprinkled and rolled 
as often as necessary. Experience has made it possible to get 
remarkably similar surfaces for tests in recent years. 


8 Measuring Fuel Consumption. On only one drawbar 
test, Test H, is fuel consumption measured. It has been done 
by filling the tractor fuel tank at the beginning of the ten-hour 
run, measuring that which was added during the test, and at 
the conclusion draining from the tank the fuel not used and 
crediting it to the tractor. The work connected with these 
fuel consumption measurements has been simplified recently 
by an auxiliary fuel tank for all preliminary and final maneu- 
vers of the tractor when not actually on test. The main tank 
is filled to begin Test H. It is filled again to the same height 
at the conclusion. This procedure makes it easier to get fuel 
consumption for ten hours. The tractor is filled while standing 
on a floor within the laboratory and refilled at the same place. 


9 Drawbar Tests. Six different tests are made on the 
drawbar. The first, Test A, the limber-up run, has been de- 
scribed. No data from this test are tabulated in the report. 


Test F, the 100 per cent maximum drawbar test, is made 
with the 100 per cent maximum belt test carburetor setting. 
Data from this test give the basis for computing a drawbar 
rating for the tractor. The drawbar rating when computed 
is derived in the following manner: 


P, 0 
DHP, = DHP, x — x 
P. A 


- te —— 
Fig. 5 Following the routine tests at the Nebraska Laboratory, a tractor 


is given a final inspection, at which time burned valves, scored cylinder 
walls and pistons, broken rings, damaged bearings, etc., are noted 


Fig. 
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Fig. 6 This picture shows two new drawbar loading units — an Oliver 
88 and a Massey-Harris 55 tractor. The load is regulated by throttling 
the exhaust. Note that the front end of the rear unit is supported on 
the drawbar of the unit ahead 


Fig. 7 The panel in the instrument car showing the arrangement of 
taking drawbar testing charts 


where DHP,, = drawbar horsepower corrected 
DHP.,, = drawbar horsepower observed 


P. = standard barometric pressure 
r, = observed barometric pressure 
a = absolute temperature, observed 
T, = absolute temperature, standard 


The rating given by the University when not specified by 
the manufacturer (practically 100 per cent are now rated by 
the University) is 75 per cent of DHP,.. This test is made in 
rated gear. 

Test G, operating maximum drawbar test, is made with 
the operating setting determined on tke belt, and in all gears. 

Test H is the ten-hour rated-load test. As described pre- 
viously it is the only drawbar test on which fuel consumption 
is determined. It is made in rated gear. 

Test J is the same as G in rated gear, except that all bal- 
last is removed. 

Test K is the same as J except that the smallest wheels 
and tires made available to the trade are used. 


10 Weighing. The tractor is weighed, as tested, on a 
scale which is regularly inspected. The fuel tank and cooling 
system are filled and the weight of the operator is added. 

11 Inspecting. Following the drawbar tests, the tractor is 
inspected (Fig. 5). This usually consists of removing the cylin- 
der head and dropping the crankcase pan. The combustion 
chamber, pistons, rings, cylinder walls, valves, spark plugs 
and bearings are carefully inspected. Any indication noted 
while testing that part of the tractor might be questionable 
calls for an inspection of that part. Evidence of failure of any 
part is noted in the report. Photographs are made of com- 
bustion chamber deposits, burned valves and other conditions 
where photography is better than description, but photographs 
are not used in the individual reports. 

12 Drawbar Testing Equipment and Technique. A major 
problem in any drawbar testing is that of securing an adjust- 
able load. When Nebraska’s program was initiated, the draw- 
bar load was secured by removing the engine from an Illinois 
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tractor and putting in its place a 30-hp d-c electric generator. 
An instrument panel with suitable controls made it possible 
to adjust the load. This loading unit served Nebraska many 
years —in fact, until it wore out. There were many com- 
mendable features about it, but the electric generator has some 
serious drawbacks as a drawbar load. The generator has a fly- 
wheel effect which causes the load to push the tractor in case 
of a sudden stop. This is overcome by an overrunning clutch. 

The original loading unit was replaced by one patterned 
after the International Harvester Company's loading unit. It 
consisted of a 15-30 McCormick-Deering tractor, a gear-type 
pump driven from the brake-pulley shaft, plumbing sufficient 
to use the radiator for cooling, and throttling valves. A load 
imposed by a gear pump responds quickly to adjustments. The 
tractor as a foundation for a loading unit has many advan- 
tages. In the first place, it can be moved under its own power 
to the place where it is to be used. Load can be varied by 
shifting to any one of its several forward gears and driving 
the engine against compression without ignition and fuel. 
Load can be relieved by running the engine of the loading 
unit and throttling it to absorb as much as desired. Two ad- 
ditional loading units patterned after The Oliver Corp. unit 
have recently been added to the drawbar loading equipment. 
One is an Oliver 88 tractor and the other is a Massey-Harris 
55 tractor. No additional pump equipment has been added to 
these tractors but a simple gate valve has been installed in 
the exhaust. These units have all the advantages of a tractor 
loading unit, namely, mobility and several gears, but in addi- 
tion they can take high speed and throttling the exhaust gives 
a delicate control. 

This change in the type of loading unit has been one of 
the major improvements made recently. Electrical units have 
been used for loading, but absorption grids carried in a mobile 
unit are sensitive to changes in wind and temperature and 
make it difficult to adjust a load delicately and have it remain 
as set. Pumps working against oil have been used, but they, 
too, are sensitive to temperature and as time passes load will 
drop unless given constant attention. 

These new drawbar-loading units compress air. A load can 
be set and it will hold for hours with practically no change, a 
great help in the ten-hour test. 

To make a drawbar test several things must be syn- 
chronized, namely, engine rpm, drawbar load, and slippage. 
It has been the aim to get the engine rpm within at least one- 
half of one per cent of rated engine speed. When testing for 
maximum drawbar horsepower, the engine throttle is opened 
wide and load added until engine rpm has been pulled down 
to rated rpm. A chart is then taken and computed. If the 
engine rpm is off too much or the slippage excessive, the test 
is repeated. It was not uncommon in the past to take the best 
part of one-half day to get satisfactory charts for one gear. 
Today the actual running time for satisfactory charts in one 
gear seldom takes more than 30 min. This, of course, does 
not include the time required for preparing to start a test, time 
to sprinkle and roll the testing course, time adding ballast and 
adjusting tire pressures, time to weigh the tractor, and time to 
planimeter the charts. 

This has been made possible by having two electric ta- 
chometers actuated by a small a-c generator driven directly 
from the front end of the crankshaft. One of these is placed 
in the view of the tractor operator. The other is in the instru- 
ment car. The instrument in the dynamometer car makes it 
possible for the engineer to adjust the load accurately; the one 
before the tractor operator gives him a chance to throttle the 
tractor when it is necessary to do so. It is customary to make 
six charts in each gear and at least two must be satisfactory. 
It is not unusual to have all six charts usable. 


13 Reports. Results for each tractor tested are submitted 
to the Nebraska State Railway Commission in a five-page 
report. This Commission has the responsibility of enforcing 
the law which requires that tractors be tested before being sold 
in Nebraska. If the report is satisfactory, a permit to sell is 
issued. These reports are then made available to the public at 
ten cents per copy. Anyone by paying $2 can receive all re- 
ports, also the bulletin with summary sheet published annually. 
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Tractor Tire Testing Equipment 
By R. W. Sohl 


MEMBER A.S.A.E. 


HE Goodyear tractor tire testing equipment was the 

outgrowth of experience and equipment worked out 

during the cooperative tractor tire tests sponsored by 
the Society of Automotive Engineers, which were made during 
1936 and 1937, a report of which was made at the SAE meet- 
ing at Akron in September, 1937. 

R. P. Gaylord was our company’s representative on this 
test committee and he undertook the design and construction 
of our test truck. This unit was completed in 1937 and was 
exhibited in Chicago during the ASAE winter meeting, after 
which it was shown to the principal tractor manufacturers. It 
was then driven to Arizona for winter testing operations. 

Since that time the truck has been to Arizona several times 
and has done testing jobs for most of the tractor manufactur- 
ers as well as many hours of tractor tire testing for Goodyear. 

The Goodyear tractor tire testing truck is a Federal model 


This paper was presented at the annual meeting of the American 
Society of Agricultural Engineers at East Lansing, Mich., June, 1949, 
as a contribution of the Power and Machinery Division. 

R. W. SoH. is manager, tractor and implement tire development, 
The Goodyear Tire & Rubber Co., Akron, Ohio. 


Fig. 1 (Upper left) The Goodyear tire-testing truck « 
Fig. 3 (Lower left) The integrator used in the tire-testing unit « 


29, 3-4Y2 ton rating, with minimum draft on pavement of 300 
Ib. Originally a gear-type oil pump was provided as the re- 
sistance element, but this has not been used for a long time 
as in actual practice the test runs are so short that with the 


truck in gear the truck brakes are a more convenient means 
for the driver to hold the resistance load at a desired point. 


Fig. 1 shows the Goodyear tire-testing truck coupled to a 
tractor in the usual manner for a tire test, with the front end 
of the truck shown with the drawbar connection to the truck. 
The drawbar is a two-inch pipe screwed into a socket on the 
dynamometer bell crank and terminates in a clevis at the other 
end coupled to the tractor. The drawbar being rigid, it permits 
the truck to push the tractor to get rolling resistance measure- 
ments or to get rolling distance without slip on tire tests. It 
also shows the ground-driven bicycle wheel which measures 
speed and distance. 


The drawbar is connected to the vertical arm of a bell 
crank with the horizontal arm bearing on the main loading 
cell of the dynamometer. A smaller cell mounted vertically 
just back of the drawbar connection measures push or rolling 
resistance. (Continued on page 434) 


Fig. 2. (Upper right) The main loading cell of the tractor dynamometer * 


Fig. 4 (Lower right) The instrument board in the tire-testing truck 
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Electric Dynamometer for Testing Tractor Uses 
By J. W. Shields 


HE United States Rubber Company designed and built 
a special machine to test farm tractor tires, which is 
located at the USDA Tillage Machinery Laboratory, 
at Auburn, Ala., where the company is working with the De- 
partment of Agriculture on a cooperative project to study the 
hasic factors of tire design. The machine used for these tests 
is equipped with electric-type instruments for measuring the 
torque put into the tire by the axle and the drawbar pull de- 
livered by the tire. It is the purpose of this paper to explain 
the construction and use of these instruments and to discuss 
the type of results secured. 

A brief description of the machine of which the instru- 
ments are a part, will facilitate the explanation of their use. 
‘The machine was designed to operate on the soil plots at the 
Tillage Machine Laboratory. (See page 69 of AGRICULTURAL 
ENGINEERING, for February, 1949 for general views of the 
machine.) These soil plots are 20 ft wide and 250 ft long. 
Fig. 1 is a schematic drawing showing the general design of 
the tire testing machine. The machine consists of a large 
metal frame mounted at the four corners on truck tires which 


This paper was presented at the annual meeting of the American 
Society of Agricultural Engineers at East Lansing, Mich., June, 1949, 
as a contribution of the Power and Machinery Division. 

J. W. SuiELps is farm tire specialist, the United States Rubber Co., 
Detroit, Mich. 
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Fig. 1 A schematic drawing showing the general design of the tire 


testing machine 


ARMATURE =X STRESS MEMBER 


OVERLOAD SHIELD 


electric drawbar dynamometer 


3 This drawing shows the design of the strain unit used in the 


MEMBER A.S.A.E. 


run on the I beams that separate the plots. A farm tractor 
is mounted inside the frame. The tractor has no front tires 
and the front end is carried on small rollers that run in a 
channel track. One rear axle has been removed and the diff- 
erential blocked out so the tractor has only one tire in contact 
with the ground. The tractor drawbar is connected through 
the dynamometer to the frame of the machine. When in op- 
eration, the tractor driving the one tire pulls the machine. The 
amount of pull exerted is measured by the drawbar dynamom- 
eter. In order to provide a variable load for the tractor to 
pull against, the rear wheels are geared to a d-c electric gen- 
erator which operates as a power absorption unit. By chang- 
ing the resistance in the electric circuit, the load which the 
tractor pulls can be varied at will. 


The electric drawbar dynamometer which is shown in Fig. 
2 consists of two parts, the strain unit and the instrument 
box. Fig. 3 shows the design of the strain unit, which is really 
a very strong spring fitted with an electrical device for ac- 
curately indicating very small elongations. The indicating in- 
strument consists of four basic parts, as shown in Fig. 4. An 
a-c generator, an impedance bridge of the Wheatstone type, 
a linear rectifier or demodulator, and an indicating meter. As 
the current in the meter is directly proportional to the elonga- 
tion of the spring, the meter can be calibrated to read directly 
in pounds pull. By varying the shunting resistors across the 
meter, the sensitivity of the instrument can be changed. This 
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Tig. 4 This diagram shows the four basic parts of the indicating 


instrument 
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Fig. 5 The entire number of dynamometer readings on all exposures 
for two revolutions of the tire under test 


instrument has four ranges of 800, 2000, 4000 and 8000 lb 
for full-scale meter deflection. When the knob is turned to 
the first position, 800 lb pull on the strain unit will move the 
pointer completely across the scale. With the knob in the 
second position it would require 2000 lb pull to give full-scale 
reading, etc. This instrument can measure pulls from 25 to 
8000 lb with a maximum error of plus or minus 1 per cent 
of the full-scale reading. Higher accuracy could be obtained 
by the use of more delicate meters. 

The electric torque dynamometer was designed especially 
for this machine. It is mounted on the driving axle of the 
tractor and serves as the hub on which the wheel is mounted. 

The basic design and electric hookup of the torque meter 
is the same as for the drawbar dynamometer. 

The instrument boxes for the two dynamometers are 
mounted on the instrument panel. The readings of the in- 
struments are recorded by a 16 mm electrically operated movie 
camera. The camera takes 16 exposures per second and ap- 
proximately 94 exposures for each revolution of the tire. In 
order to reduce the work of reading the data, only five read- 
ings are recorded per tire revolution. Fig. 5 graphically shows 
the entire number of readings on all exposures for two revolu- 
tions, and how the total average compares with the average 
of the 10 readings generally taken. Our experience indicates 
that this method of recording data gives all the accuracy re- 
quired. Fig. 6 shows the results of tests on one tire. 

The use of the torque meter along with the drawbar dyna- 
mometer makes it possible to determine information on the 
following operating characteristics of a tire: 

Travel reduction or slip at different loads 
Tire thrust 

Rolling resistance 

Horsepower input for any load 

Drawbar horsepower at any load or slip 
Maximum drawbar horsepower 

Travel efficiency 

Force efficiency 

Power or over-all efficiency 

Experience has proven that the electric dynamometers and 
other instruments with which they are used are sufficiently 
accurate for this method of tire testing. They make it pos- 
sible to determine the differences in operating characteristics 
in different soils and of tires with variations in tread design. 
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Tractor Tire Testing Equipment 
(Continued from page 432) 


Fig. 2 shows the main loading cell, which is of the dia- 
phragm type, the diaphragm being made of cloth inserted 
synthetic rubber sheet material which is suitable for operating 
pressures up to 100 psi. A space of about 0.6 in between the 


AGRICULTURAL ENGINEERING for September 1949 


Torque rouno-reert 


222 ULG0E0 RES ORE 
2S GREKeATAS KART RAR THES 
emer titi tit iiititiiiiir 
&s "Ske SEED Saa0n 
PEPBREERPREEEEE EEE 

> 
EECE EPEC ERECT 
SRGNEESS SHH. TERS 
PP PSCC] 
CCCP RET Pe 
CCCs 2.8 
aaeme Bs rs PS 
ce PASH come 
SSZRILRERS SHEER 
riTitistilireiit 
SSRRRRUSSESER 


cd ise ie 
Dnaw-SAk POLL - Pounds 


Fig. 6 A graph of the results of the tests on one tire 


cylinder and piston permits the diaphragm to bulge into this 
area providing increased displacement which is desirable. 
Lockheed brake fluid is used in the pressure system. 

A large ball bearing resting in a cone-shaped cavity is the 
loading point in the pressure plate or piston; coiled springs 
return the plate to normal no-load position, and four metal 
clips center the piston in the cylinder. 

The tractor equipment includes the drawbar with shock 
absorber end, slip-measuring wheels, and engine tachometer. 
The slip-measuring wheels are 6x2.00 pneumatic tires fastened 
on adjustable brackets and bearing against the sidewall of the 
tire. These small tires drive distributor heads which make 
three contacts per revolution actuating electric counters on the 
instrument board. The tachometer is a magneto (Western 
Electric model 44) connected to the power take-off shaft and 
wired to a voltmeter calibrated in revolutions per minute. 

The distance and speed-measuring attachment consists of 
a 26x24 bicycle tire driving a magneto connected to a volt- 
meter graduated in miles per hour indicating the speed and 
registering ten counts for each revolution of the bicycle tire 
on an electric counter. This measures a distance of about 8 in 
per count. 

Fig. 3 shows the integrator which we consider one of the 
most important items of equipment on this test unit. It con- 
sists of a horizontal disk 4in in diameter and rotated by a 
constant speed 6-v motor. In contact with this disk is a 11/-in 
diameter vertical disk which is mounted on the free end of a 
Bourdon tube which is connected to the pressure line from the 
dynamometer cells. When pressure in the tube increases, the 
tube moves the vertical disk across the face of the horizontal 
disk towards its outer periphery, and as the large disk regis- 
ters four counts for each revolution and the small disk one 
count per revolution, the ratio of these two counter readings 
represent the average pull over a given test run. 

Originally a recording pressure gage with a strip chart was 
included in this system but was mounted vertically and never 
made a satisfactory record. This has since been installed 
horizontally in a larger test unit where it is entirely satisfac- 
tory, giving a complete record of drawbar pull, the chart 
being driven from the ground drive distance measuring whecl. 

Fig. 4 shows the instrument board with master switch con- 
trolling all counter circuits and stop watch, load gages, engine 
speed indicator, travel speed indicator, stop watch and five 
electric counters (one missing in this photo), two for slip 
measuring, two for integrator, and one for distance measure- 
ment. 

In the operation of this tractor tire-testing unit, a no-loid 
run is first made by pushing the tractor with the truck and 
recording the various counter readings. A run is usually 100 
counts of the distance-measuring wheel, about 65 to 70 ft. 
After this the test tractor pulls the truck, and the operator 
snaps the switch on when the desired test conditions ar 
reached, then snaps off the switch and records all readings at 
the end of the test run. (Continued on page 438) 
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Piezometers for Ground-Water Flow Studies and 


Measurement of Subsoil Permeability 
By R. C. Reeve and Max C. Jensen 


MEMBER A.S.A.E. 


ATIONAL drainage design depends upon sound investi- 
R gational procedures for obtaining basic factual data 
prior to construction of drainage works. In the past, 
drainage design has relied to a great extent upon experience 
and rule-of-thumb methods. In some cases these have been 
satisfactory, but in many instances they have resulted in in- 
effective drainage or complete failure. There is a growing 
need for improved investigational methods to supply informa- 
tion for sound drainage design. 

The U. S. Regional Salinity Laboratory has, in recent years, 
studied methods and techniques for drainage appraisal in co- 
operation with several of the agricultural experiment stations 
of the eleven western states. This paper deals with studies 
made in Gem County, Idaho, in cooperation with the Idaho 
Agricultural Experiment Station, in which small-diameter 
piezometers were used for studying subsoil conditions and flow 
of underground water. 

Small diameter piezometers?: 3. 7*—3g-in iron pipest—were 
used in this study to investigate the flow of ground water in 
the area of an open drain and for making permeability meas- 
urements of subsoil materials. Permeability determinations are 
based on the theory developed by Kirkham for flow from an 
open pipe into the soil below a water table®. 


BASIC LAWS 


Before presenting the methods and results of these studies 
it is desirable to consider some of the basic laws governing 
flow of water through soils. 

The classical experiments of Darcy, which dealt with flow 
of water through filter sands, form a basis for characterization 
of flow of liquids through porous media. The principle de- 
rived from these experiments has become known as Darcy's 
Law. Stated mathematically, Q = K A dh/dl where Q is the 
quantity of water flowing in unit time through cross-sectional 
area, A, under a hydraulic gradient of dh/dl. The symbol dh 
represents the decrease in the sum of the position plus pressure 
head of the water normal to the flow and along a streamline 
of length, d/, and K is the Darcy permeability constant. Mus- 
kat™! has used a permeability term to characterize properties 
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* Superscript numbers refer to 
the appended bibliography. 
+ Nominal %-in pipe has an 


inside diameter of approximately 
Y, in. © 


Fig. 1 (Left) Portable jetting equipment for installing piezometers 


Fig. 2 (Right) Installing a piezometer by jetting 
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of the porous media itself, which is independent of the fluid. 
It is related to the Darcy constant as follows: K = kyg/ 
where K is the permeability of Darcy as defined above; L the 
permeability term used by Muskat; y is the density of the 
fluid; g, the acceleration of gravity; and ,, the viscosity of the 
fluid. The Muskat permeability term has application when 
dealing with comparisons of flow of fluids of varying densities 
and viscosities. When dealing with the flow of water through 
soils, variations due to gravity, viscosity, and density are usu- 
ally negligible when compared to the variations encountered 
in the permeability of the soil itself. The Darcy constant is a 
simple and useful term, and it is used extensively in connec- 
tion with the flow of water through soils. 

The direction of ground-water flow and the hydraulic gra- 
dients associated with such flow can be determined by the use 
of piezometers?-3;7, An open tube or piezometer installed with 
the end terminating at any desired point below ground water 
level in the soil provides a means of measuring the hydraulic 
head in soil at that point. According to Bernoulli's theorum 
which assumes a uniform frictionless fluid in steady irrotational 
flow, the total hydraulic head at a point in a flow system is the 
summation of the velocity head, pressure head, and the head 
due to position. Since velocities associated with flow of water 
through soils are relatively low, the velocity head is negligible 
compared to the pressure head and the head due to position. 
The total eainaulie head at a point in the soil for practical 
purposes is, therefore, the sum of the pressure and position 
heads, which simply stated is the elevation to which water 
stands in an open tube referenced to sea level or some other 
arbitrary datum. 

For interpreting hydraulic head measurements in the soil, 
the construction of “flow patterns” is helpful. Flow patterns 
are lines connecting points of equal hydraulic head, plotted on 
a profile section. Lines of flow, or streamlines, are everywhere 
normal to these lines of equal hydraulic head. 

Flow patterns have been obtained in the laboratory by the 
electrical analogue method}: ¢ and by tracing the flow of water 
through a porous media with the use of colored dyes® §. In 
the field, flow patterns are obtained directly by measuring 
the hydraulic head at points in the soil?. It is to be pointed 
out that under field conditions flow is three dimensional and 
equal hydraulic head surfaces occur within the soil mass. 
Therefore, a flow pattern on a profile section represents only 

the components of flow in the 
plane of the profile. 
Piezometers installed in 
groups along a selected pro- 
file, with each piezometer of 
a group terminating at a diff- 
erent depth in the soil, pro- 
vide the means for obtaining 
the hydraulic head readings 
required for construction of a 
flow pattern. From points of 
measured hydraulic head, 
equal hydraulic head lines are 
located on the profile by in- 
terpolation and extrapolation. 
It is convenient, though not 
necessary, to assume linear 
variation between known 
points, and it is obvious that 
_ in regions where changes in 
flow occur, such as near a 
drain, a greater number of 
measured points are required 
to outline the pattern. 
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GEM COUNTY STUDIES $400 


Drainage is a serious problem on much 
of the agricultural area in Gem County, es- — 
pecially in the low-lying lands close to the 
river. Depths to ground water of 31, ft or wo 
less are common. In addition to flow from 1o6— 
artesian aquifers, which are known to exist, 
the excessive use of water on crop lands 
adds materially to the drainage problem. 

Studies were made of the pattern of flow 
of ground water in the vicinity of a deep 
open drain in the western end of the valley. 
This drain, a major outlet for the upper 
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Piezometer Installations. Preliminary pi- 
ezometer installations were made in July, 


zometers were installed to give greater de- o4— 
tail of flow near the drain. Piezometers were 

also installed at the latter date for making 

permeability measurements. The preliminary piezometers were 
installed by the driving method described by Christiansen?. 
The latter installations were made using the jetting technic?” 
with portable jetting equipment transported from Riverside, 
Calif. in a panel truck. This equipment is shown in Fig. 1, 
and the setup for installing a piezometer is shown in Fig. 2. 

The jetting method makes use of a stream of water from 
the end of the piezometer pipe, which provides cutting and 
lubricating action as the pipe is pushed into the soil. A log 
of the subsoil materials is obtained by this method. The “feel”’ 
of the pipe and the material carried in the return flow around 
the outside of the pipe give a qualitative measure of the ma- 
terial penetrated. The coarseness of sands can be judged by 
the grittiness of the feel on the pipe, and clays exhibit a hard 
feel with progress usually being slow. In silts, the pipe gives 
a somewhat smoother feel than in clays and penetration is 
more rapid. After the pipes are jetted to the desired depth, 
the jetting stream is immediately shut off so that the material 
in suspension in the annular space around the pipe settles 
back around the pipe. This is usually sufficient to seal the 
jetted hole around the pipe and thus prevent leakage from one 
level to another. Difficulty was experienced in unconsolidated 
coarse sands due to the jetted material not flushing from 
around the piezometer and as a result “freezing” the pipe. 
Penetration could not be made in gravel. 

Six groups of piezometers were installed in a line at ap- 
proximately 75 deg with the open drain (along a fence line) 
at distances from the drain of 1414, 50, 200, and 400 ft on the 
south and 1414 and 60 ft on the north. Each group consisted 
of four piezometers of lengths, 7, 101%, 14, and 1714 ft. One 
additional piezometer in each group was installed to the top 
of the gravel stratum, which was at a depth of 18 ft at the 
drain and 261% ft at 400 ft south. The tops of the pipes in 
each group were cut off at the same level, about one foot 
above ground surface. After the pipes were in position, they 
were flushed with a small jet of water from a plastic flushing 
tube pushed down inside the pipe. A cavity was formed below 
each pipe in the flushing process to insure free movement of 
ground water into the pipe. The sensitivity of the piezometers 
to ground-water changes was checked by filling the pipes with 
water and noting the rate of drop of the water level. Where 
rates were slow, piezometers were reflushed to make sure the 
soil cavity at the bottom of the piezometer was not sealed 
with sediment. 

In addition, three groups of piezometers were installed in 
the bottom of the drain, each consisting of pipes 5, 7, 9, and 
12 ft in length. One group was put at the drain center line, 
and one group at each of the water surface edges 41 ft from 
the center line. The depths of piezometers are indicated by 
circles on the flow patterns, Figs. 3 and 4. The elevations of 
all pipes were determined with reference to an arbitrary 
bench mark to the nearest 0.01 ft and of the ground surface 
at each location to the nearest 0.1 ft. Water levels were 
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Fig. 3. Flow pattern showing flow of ground water into an open drain 


measured with an electrical sounder similar to the one de- 
scribed by Christiansen and Donnan? 3, 


Permeability Measurements Using Piezometers. Permeabil- 
ity measurements were made with piezometers by Kirkham?’ 
in which the openings at the bottom of the pipes were made 
with a flushing tube. He found that the size and shape of the 
hole could not be controlled adequately with this method of 
construction and that the permeability obtained was dependent 
upon the amount of flushing. 

An augering method (described below) was used in these 
studies to obtain a uniform size and shape of opening at the 
bottom of the pipe as shown in Fig. 5. 

Eight piezometers were installed in the drain for the ex- 
press purpose of making permeability measurements. The 
pipes were jetted to within about 1 to 14 ft of the desired 
depth and then set to grade by alternately augering the soil 
from beneath the pipe (with a 7/16-in diameter auger used 
inside the pipe) and driving. The pipe was driven in this 
manner in 3-in increments. This procedure was followed to 
minimize compaction of the soil beneath the pipe that results 
when the pipe is installed by driving alone. 

Six of the permeability piezometers were installed to 
terminate at a depth of 3.0 ft below the bottom of the drain 
(four along the center line and one on either side 41/4 ft from 
the center line). Two were installed to a depth of 1.0 ft below 
the bottom of the drain 414 ft out and on either side of the 
center line. 

Special precautions were taken to control uniformly the 
size and shape of the openings made at the bottom of the 
tubes for the permeability measurements. Each cavity was 
made by augering a hole 7/16x3in beyond the piezometer 
bottom. In order to minimize the sealing effect of suspended 
sediment as encountered by Frevert* in studies used on 6 and 
8-in cylinders at shallower depths, the pipe and hole were 
flushed free of suspended material with a very low velocity 
jet from a plastic tube placed inside the pipe to the bottom. 

The rate of intake of water was determined by measuring 
the rate of drop of water level in a glass tube 4.0 mm in di- 
ameter placed in the top of the pipe (Fig. 5). Permeabi ity 
values were calculated using the equation for the varia! le- 
head condition derived by Kirkham?: 


— wur?ln (h,/h,) 
yv& A(R,d@) (#,-t,) 
where k = permeability of the soil 
p. = viscosity of the soil water 
y = density of the soil water 
g = acceleration of gravity 
r = radius of the standpipe 
d = depth of test hole below water table 
h, = effective head at time ¢, 
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PeZOMETERS ! 


h, = effective head at time ¢, 

R = radius of test hole at bottom of the pipe 

L = length of the test hole at bottom of the pipe 
Jn = natural logarithm 


A (R,d) = function of the radius, R of the test hole 
at the end of the pipe, and the depth of 
the test hole below the water tabli., d. 
Refer to ® for discussion of this fun. tion. 


t,-t, = the time for the water level to drop from /, to /,. 


Using the Darcy permeability constant, where K = kyg/y, 
this equation becomes 
K= a r2ln (h, /h,) 
A(R, d) (t-t) 


The function A(R,d@) can be determined empirically for 
various shapes and sizes of openings at the bottom of the 
pipe by the use of the electrical analogue method*: *. For the 
case of a cylindrical opening at the bottom of the pipe, as 
was used in these tests, another parameter L (defined above) 
is involved and the expression A(R, d@) becomes A(R, d,L). 
This function for ~ 7/16 x 3-in hole beneath a pipe was de- 
termined by Luthin} at Iowa State College, using the electrical 
analogue method. He found that the function A(R, d,L) for 
this size cavity was equal to 7.36in for values of d@ greater 
than 12 in. : 


Permeability Measurements Using Seepage Meter. Perme- 
ability measurements were made of the soil constituting the 


{her 


| FOR 


Lz 3° 
t 2R= 7/16" >A(R,d,L) = 7.36" 
. d > 12” 
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|g. 5 Permeability measurements of subsoil materials using piezometers 


a ee re ee ee 


An amplified flow pattern showing the flow of ground water near an open drain 
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wont bottom of the drain with the seepage me- 
, ter developed by Christiansen and Moore 
at the Salinity Laboratory and described 
by Israelsen and Reeve ®. The rate of in- 
flow into the circular section isolated by 
the meter was determined by the increase 
in weight of a plastic bag connected to 
the enclosed section with a rubber tube, 
in a given period of time. The isolated 
section was maintained at the same head 
as the rest of the drain bottom by sub- 
merging the plastic bag in the water in 
the drain. 

Inflow determinations were made by 
this method at distances of 10, 15, and 40 
ft from the piezometer locations. The 
permeability values for these tests were 
calculated by using the hydraulic gradient as determined with 
the piezometers. 


RESULTS 


Fig. 3 shows the flow pattern near the open drain, ex- 
tending a distance of 400 ft to the south, and 60 ft to the 
north of the drain. An amplification of the pattern imme- 
diately around the drain is shown in Fig. 4. It is to be noted 
that in Fig. 3 the horizontal scale is ten times that of the 
vertical, whereas the scale in Fig. 4 is one to one. 

Superimposed on the flow pattern is a log of the subsoils 
to a depth of about 15 ft. The topsoil, classified as the Reed 
series, is underlain with sand and gravel. Hard layers occurred 
within the overlying clay soil, which were difficult to jet 
through with piezometers. These layers seemed to be caliche 
or some other compact material. The underlying sand and 
gravel is typical of the Reed series and it is likely that these 
layers have considerable lateral extension. 

Referring to the flow pattern, it can be seen that the water 
in the sand and gravel is confined by the overlying clay soils, 
and that water is flowing both upward and laterally in the 
direction of the land slope. Flow, indicated by the arrows, is 
at right angles to the equal hydraulic head lines. In addition 
to water flowing into the area laterally in the sand and gravel 
strata, water is added to the ground water by irrigations oc- 
curing on the surface. 

The fact that the equal hydraulic head lines are depressed 
around the drain is evidence that some ground water is being 
intercepted by the drain. An estimate of the quantity of water 
flowing into the drain can be made if the permeability of the 
soil is known. As would be expected, the configuration of the 
equal hydraulic head lines immediately around the drain is 
similar to that of the drain bottom. The line formed by the 
intersection of the plane of the profile with the submerged 
portion of the bottom of the drain is an equal hydraulic head 
line, the value for which is equal to the elevation of the water 
surface in the drain. 

It should be pointed out that the flow pattern represents 
the state of flow at a given time. These readings were taken 
September 4, 1948. The pattern will change as the inflow or 
outflow conditions of the area or the drain change. If the 
pattern as shown represents a steady state of flow, and water 
movement above the water table is negligible, the water table 
constitutes a streamline, in which event equal hydraulic head 
lines will be at right angles to it. If, however, the flow is not 
steady, the equal hydraulic head lines will intersect the water 
table at an angle depending upon whether the water table is 
rising or subsiding and upon water flow in the soil above the 
water table. The data in this case seem to indicate that the 
water table is rising, which may be the result of the irrigation 
taking place on the adjacent farm. 

The position of the water table was located by extrapola- 
tion. Theoretically, the position of the water table can be 
measured only if the bottom of the piezometer coincides with 
the water level, except for static conditions or the case where 


¢ J. N. Luthin kindly supplied this information in advance of publi- 
cation of the paper: “A piezometer method for measurement of the 
permeability of soil below a water table.” 
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flow is horizontal. It is obvious that under static conditions 
the hydraulic head will be the same at all points throughout 
the system and the position of the water table is determined 
by measurement at any point below the water table. For hori- 
zontal flow, the position of the water table can be determined 
by measuring hydraulic head at any point along a vertical sec- 
tion. Where either upward or downward components of flow 
occur, the bottom of the pipe must coincide with the water 
level in order to measure the water table position correctly. 


TABLE 1. PERMEABILITY DETERMINATIONS, USING PIEZO- 
METERS AND SEEPAGE METER, OF MATERIALS AT THE 
BOTTON OF AN OPEN DRAIN 


Depth below Permeability (K) 


Location bottom of drain Kirkham method Seepage meter 
(ft) in/hr in/hr 
CL Drain 3.0 0.014 
7 is 3.0 0.012 
3.0 0.034 
3.0 0.006 
3.0 0.006 
N 4.5 ft : 3.0 0.021 
S 4.5 ft 3.0 0.031 
Ave. 0.020 
N 4.5 ft 1.0 0.011 
S 4.5 ft 1.0 0.002 
CL Drain On Bottom 0.008 
_ ” On Bottom 0.009 
On Bottom 0.013 
Ave. 0.010 


Table 1 gives the permeability values obtained by the 
Kirkham method and by the use of the seepage meter. The 
average permeability of the hard clay layer at 3 ft depth 
below the bottom of. the drain is 0.020 in per hr and the aver- 
age permeability of the bottom of the drain as determined with 
the seepage meter is 0.010 in per hr. Using the latter value of 
permeability, the average hydraulic gradient, 0.23 (determined 
graphically from the piezometer data, Fig. 4), and the meas- 
ured periphery of the bottom of the drain, 13.2 ft, the quan- 
tity of flow into the drain is 7.0x10-5 cfs per 100 ft of drain. 
Thus, a drain 280 mi in length would be required to develop a 
flow of 1cfs. It is evident from this that the permeability of 
the material in which the drain is constructed is so low that 
the inflow into the drain from the ground water is negligible. 
The stream carried by the drain (Fig. 4) actually comes from 
surface waste and runoff. Very little of the flow is intercepted 
from the ground water because of the impermeable clays in 
which the drain is constructed. 

Water flowed freely into the drain from the piezometers 
installed into the sand and gravel. The flows ranged from 
0.35 to 1.65 gpm for a head differential of 1 ft. From this it 
is evident that an appreciable flow into the drain could be 
developed by drilling through the clay and tapping the sand 
and gravel stratum with a vertical drainage channel. 

Referring to Fig. 3 it is noted that at a distance of from 
between 200 and 400 ft south of the drain, water is flowing 
laterally in both the sand and the clay. The hydraulic gradi- 
ent in the sand is approximately twice that in the clay as evi- 
denced by the closer spacing of the hydraulic head lines. 
If the permeability of the clay at this point is considered 
equal to that determined in the bottom of the drain with the 
seepage meter, 0.010 in per hr, the ratio of the quantity of 
flow per unit area in the sand (permeability of the sand equals 
60 in per hr as determined in the laboratory) to that in the 
clay is 12,000 to 1. In other words, the quantity of water 
flowing laterally in the clay, in the direction of the land slope, 
is only 1/12,000 of that flowing in the sand. 
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Tractor Tire Testing Equipment 
(Continued from page 434) 


From these readings of time, distance, average pull, and 
tire slip can be plotted any desired combination of speed, pull 
slip, and horsepower for a series of runs over a range of loads 
within the ability of the equipment. 

A calibrated Chatillon spring-type dynamometer is carried 
in the truck so that the drawbar pull gage and integrator may 
be checked when desired. Top speed is 6 mph, the limiting 
factor being electric counters which will not count more than 
700 counts per minute with accuracy; however, this has not 
been detrimental for usual testing operations. 

Higher speeds could be handled by reducing the number 
of contacts per revolution. This would increase the distance 
travelled per count and require longer test runs for the same 
accuracy of measurement. 


Engineering Frontiers 
(Continued from page 415) 


in dealing with factors still in the realm of unknowns, uncon- 
trolled variables, unpredictable forces, and the vagaries of the 
human mind? Who better than engineers should see how far 
and how fast the boundaries of engineering may best be ex- 
tended in the interest of man? 

Where is there a field richer than agriculture for the ap- 
plication of engineering techniques; more important to man 
than his food supply; influenced by a wider range of natural 
law; more challenging in complex quantitative relationships 
beyond the range of previous engineering experience; or offer- 
ing greater opportunity for vision in the application of en;i- 
neering to the present service and future destiny of mankin«'? 
It is a field in which an alert appreciation of distant poss'- 
bilities can help to guide our next immediate steps in the <':- 
rection of engineering progress. 


A Profession 


LL members of a profession who are seriously and earnes'- 

ly concerned with rendering a maximum of service 
society will cooperate generously with each other. They a 
aware of a social responsibility to the profession. Such me: - 
bers invariably bind themselves together in technical and pr - 
fessional groups whose chief purposes are to advance both t 
profession and the individual interests of the members. It 
an obligation of engineers to help each other and to prese | 
before their professional societies such papers and discussio 
as will extend the knowledge of their work and assist oth 
co-workers. . 


ov 


a nen 


From “The Social Responsibility of the Engineering Profession,” y 
Blake R. Van Lear, in “Engineering Experiment Station News,” O!:0 
State University (Columbus), June, 1949. 
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Performance Characteristics of Long Hay Blowers 
By Alfred D. Longhouse 


MeMBER A.S.A.E. 


methods of putting it in storage. The first hay blowers 

were old wind stackers taken from obsolete and worn- 
out threshing machines. Then in 1945 two small farm ma- 
chinery companies in New York made the first models of the 
present-day hay blowers. A year later another manufacturer 
tered the field, but because of the shortage of steel, only a 
‘ew units have been made. Even at this writing, the total out- 
put for this year probably will not exceed 600 units. 

This report deals with a study that was started in 1945, 
‘9 determine some of the functional requirements of long hay 

lowers. It should be kept in mind that this study was con- 

cucted to secure general performance characteristics of these 
blowers, rather than detailed information. Time permitted 
only four tests on each machine, or one test for each of the 
four different constant speeds. This would be insufficient 
evidence upon which to draw detailed conclusions, but the 
information obtained indicates some of the general character- 
istics of a successful hay blower. 

The early’ part of the study centered around field opera- 
tions. Information was obtained for a large number of used 
and new thresher blowers and the three commercial hay blow- 
ers under actual operating conditions, blowing all kinds of 
hay. With these records and experiences in the field, it was 
possible to make some important observations and draw gen- 
eral conclusions. 

Laboratory Tests and Equipment. During the summer of 
1946 the three commercially manufactured hay blowers and 
used and new thresher blowers were tested for performance 
characteristics in the agricultural engineering laboratories at 
Cornell University. Besides these, a blower was built in the 
laboratory to make additional studies which were not possible 
with the other blowers. All told, twelve blowers were tested at 
four different constant speeds, ranging from 500 to 1250 rpm. 

A 16-in by 18-ft wind tunnel was constructed which con- 
formed as closely as possible to the requirements set forth in 
the Standard Test Code for Centrifugal and Axial Fans by 
the National Association of Fan Manufacturers. The pitot 
tube traverse was 13.33 ft or 7% diameters from the fan and 
the air straightener was 8 ft or 6 diameters from the fan. 
Each division of the air straightener was approximately 10 
per cent of the duct diameter. A standard pitot tube and a 


B mess long hay into the mow is one of the newer 


This paper was presented at a meeting of the North Atlantic Section 
of the American Society of Agricultural Engineers at Guelph, Ontario, 
September, 1948. It is based on a thesis for a PhD degree submitted by 
the author to the graduate school of Cornell University in September, 
1947, 

ALFRED D. LOoNGHOoUuSE, is head, agricultural engineering depart- 
ment, West Virginia University. 
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Fan characteristic curves of blower 2A at 740 rpm 


2-in inclined draft gage was used to obtain most of the pres- 
sures. Pressures over 2in (water gage) were first recorded 
by an airplane air-speed gage. These readings were converted 
to equivalent inches of water. Twenty traverse points (ten 
horizontally and ten vertically) were recorded for each test 
run. Seven thin-plate orifices were used to throttle the flow 
of air from free delivery to static-no-delivery at the discharge 
end of the duct. 


Total pressure, P,, was measured by the impact tube. The 
velocity pressure, P,, was measured from the differential read- 
ing between impact tube and static tube. Then the velocity 
pressure, P,, was corrected to the velocity pressure correspond- 
ing to the fan outlet. Likewise, the total pressure, P,, loss due 
to duct friction and air straightener was added to the total 
pressure corresponding to the fan outlet. Static pressure, P,, 
was obtained by subtracting the velocity pressure, P,, from 
the total pressure, P,. All pressures were corrected to stand- 
ard air conditions. , 

Blowers 2 and 2A are homemade hay blowers. They have 
about as many objectional features as any of the hay blowers 
tested. The housing and pipe assembly are the same for both 
blowers. The only difference between the two is the size and 
construction of the fan. Blower 2 has a 9x40-in flat, four- 
blade fan. Blower 2A has a 7x42-in flat, 4-blade fan, but the 
front of each blade has a 1¥4-in, right-angle edge bent for- 
ward in the direction of rotation. The purpose of this bend 
was to strengthen the blade. 

To the casual observer, blower 2A with the larger fan 
should seem capable of doing more work and, being better 
fitted to the housing size, should be more efficient. On the 
contrary, the over-all performance of this longer fan is 
poorer than that of blower 2. This is principally due to the 
bent front edges of the blades. Air drawn in over these edges, 
which are 114 in high, sets up eddy currents disturbing the 
free movement of air over the blades to their periphery. This 
turbulence of the air in the blower reduces its efficiency and 
air delivery. 

The blower has a circular housing instead of a properly 
designed scroll housing as generally used in commercial blow- 
ers. Furthermore, the clearance at the fan tips in four posi- 
tions in the housing are opposite to fan engineering practice. 
Beginning at the cutoff, where the fan blade passes the outlet, 
the clearance between the tip of the blade and the housing 
should continually increase around the housing to the outlet. 
This blower has approximately 2 in clearance at the cutoff 
and decreases to one inch at the bottom of the housing. 

Fig. 1 is a graphical representation of the fan characteris- 
tics curves of Blower 2A from free delivery to static-no- 
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delivery at 740rpm. At free delivery this blower delivered 
6346 cfm at 0.16in of water, static pressure. At static-no- 
delivery the total pressure and static pressure were 4.33 in of 
water. At free delivery, the shaft horsepower is 6.27, the me- 
chanical efficiency is 23 per cent, and the static efficiency is 
2.5 per cent. At peak static efficiency of 42 per cent, the blower 
delivered approximately 2500 cfm and required 3.45 hp. The 
“hump” in the horsepower curve is characteristic of this 
blower at all speeds. 

Performance curves for blower 2A have been plotted 
graphically on Fig. 2 with the values of the cubic feet of air 
per minute along the abscissa and the static pressure and 
horsepower values along the ordinate from the free delivery 
to static-no-delivery. Broken lines are static pressure curves. 
The center line passes through the point of peak static effi- 
ciency for each of the constant speeds. The other two curves 
represent a 5 per cent drop from peak static efficiency. Dis- 
tance between these two curves increases as the speed in- 
creases. Shaft horsepower at peak static efficiency ranges from 
1.0 hp at 500 rpm to 16.80 hp at 1225 rpm. At 1000 rpm this 
blower delivers approximately 3600 cfm at peak static effi- 
ciency and requires 9.90 hp. The static pressure under these 
conditions is 6.30 in of water. 

The system characteristics for blowers 2 and 2A have 
been plotted together in Fig. 3. Although fan 2A is 2in 
greater in diameter, it did not perform so efficiently as the 
first fan. A study of the system characteristics (Fig. 3) 
reveals less static pressure and lower rate of delivery for the 
larger fan. A pipe equivalent of 20 ft was used to determine 
the systems’ charactertistics. The intersection of these lines 
with the static pressure curves for each fan indicated the 
static pressure and cubic feet of air per minute that may be 
delivered through each system. 

These data fairly well represent the characteristics for fan 
2 which was discarded by the owner, except that its peak 
mechanical efficiency was 10 per cent higher than for fan 2A. 

Most of the blowers in this study have straight-blade 
or paddle-wheel type fans, but the casings or housings vary 
greatly. Likewise, the exhaust systems vary considerably. 
Some have straight, rigid piping while others use flexible el- 
bows and extension pipes. 


IMPORTANCE OF THE FAN INLET 


Fan Inlet. The fan inlet is important. An inlet which is 
too large may cut down on the efficiency of the blower be- 
cause of the recirculation and the resulting turbulence of the 
air about the inlet. An inlet too small will not allow suffi- 
cient air to enter the blower. 

The size and shape of the housing inlet and fan propor- 
tions are subject to wide variations. One means of determin- 
ing the size of the inlet is the ratio of its diameter to the 
diameter of the fan. For the blowers tested or observed, the 
ratio varies from 0.32:1 for blower 13, which was homemade, 
to 0.78:1 for blower 3. Incidentally, these two blowers which 
represent the two extremes, are the only two blowers whose 
inlet-fan diameter ratios are outside the range used in com- 
mercial practice. 

According to Mark’s Handbook for Mechanical Engineers’* 
this ratio for straight-blade fans should not be less than 0.50 
or more than 0.70. For backward-curved fans the ratio may 
be as high as 0.75. All of the other blowers tested or observed 
have ratios within the limits described. 

Fan Housing Design. Modern housing construction uses a 
scroll-type design for high efficiency blowers. Hay blowers, in 
order to “conform to the law of the constancy of the moment 
of momentum circulation,” must have spiral or scroll- 
housings, which are logarithmic. The blowers in this study 
vary greatly in the shape of housing and in the size and posi- 
tion of the outlet. 

Fan Wheels. Fan wheel proportions are subject to wide 
variations. Stresses in material or the combination of specified 
duty and speed are often determining factors. According to 
Mark? the significant proportions are the number of blades, 
the ratio of the inlet diameter to fan wheel diameter, and the 


* Superscript numbers refer to the appended bibliography. 
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Fig. 3. System characteristics for blowers 2 and 2A at 1000 rpm 


ratio of axial width to diameter. This latter ratio is important 
only as a maximum. Reduced widths are always allowable. 
The ratio should not exceed 0.38 to 1.48 for paddle-wheel 
fans. 

Hay blowers with fans not greater than 814x40 or 714x 
42 in can be run at 1000 rpm with the average*farm tractor. 
Smaller blowers like the blower 3 with an 8x36-in fan are 
just as acceptable, the only difference being in capacity to 
handle hay. The latter blower cannot be expected to put up 
as much hay per hour as the larger blower. 


Cutoff Design. The clearance between the cutoff and the 
tip of the fan blade is important. It is in this area that the 
transition from the spiral flow in the housing to the 
straight-line flow in the connected duct or pipe takes place. 

According to Mark?, a fan of 3 ft diameter should have 
a clearance of 3 to Sin at the nearest point. Larger blowers 
require a greater distance and smaller wheels permit less. 

Exact proportion is not necessary as noise, rather than 
efficiency, is the determining factor in fixing this dimension. 
Assuming these conditions to be applicable to hay blowers, 
sufficient space should be allowed at the cutoff to permit hay 
clinging to the fan tip to pass without plugging. All of the 
threshing machines tested or observed have one inch or less 
clearance at the cutoff. The commercial hay blowers and the 
homemade hay blowers have considerably more clearance in 
most cases. Generally speaking, plugging was more frequent 
in the blowers with the least clearance. This study shows 
that the inner edge or cutoff of the fan outlet may be located 
close to the center line of the fan or extend as much as 28 deg 
into the outlet for successful operation and the spiral band 
of the housing swept from this point around to form the 
outlet, the sides of the housing being plain and parallel. A 
clearance of 2 in is ample. 


Fan Outlet. The size of the outlet is determined in a lar ze 
measure by the size of pipe or system used. As a rule, blowc's 
that have handled hay successfully have exhaust pipes about 
the same diameter as the width of the housing. Frequent'y 
they are larger. Often the area of the outlet in the housing |s 
twice the area of the pipe, and a transition piece is used ‘0 
transform the square or rectangular opening in the housing 
to a circular opening for the pipe. Blowers having a sha'p 
reduction from one end of the transition piece to the ot!er 
have a tendency to plug more often. In the conventional thres- 
er blowers, transition pieces are used as a means of cleani g 
out a plugged machine. In many cases the designer has 2- 
nored sound design features when making this transition 
piece. Consequently experiment shows that several of th:se 
machines have low mechanical efficiency because of tur! u- 
lence and loss of air around and through the transiti no 
piece. Only one of the three commercially manufactured hoy 
blowers uses a transition piece, and this machine has (1¢ 
lowest mechanical efficiency rating of them all. 

Feed Table. One of the greatest objections to the use of 
thresher blowers as hay blowers is the steep, sloping table 
commonly found on them. Hay dropped on these steep tables 
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tends not only to be sucked in by the action of the air through 
the blower, but also by gravity. The combination of these two 
factors make the blower operate unevenly and it is more sub- 
‘ect to plugging. Experiment shows that these tables should 
»e nearly horizontal and as low as possible. Steep feed tables 
are more difficult to pitch hay onto because of their height 
ibove the ground. 


Clearances. It was found in this study that hay blowers 
yust have sufficient clearance between the fan and the cutoff 
cad between the inlet side of the housing and the fan, to permit 
ree movement of the hay. Long, stringy material, like hay, 
as a tendency to cling together, so if there is not enough 
pace or clearance, hay will wedge between the fan and the 
ousing and cause plugging. 

The author is at a loss to see why thresher blowers have 
een made with such close clearances at the cutoff because wider 
earances up to 5 in for a 36-in fan do not affect the efficiency 
f the fan and do eliminate noise*. This study shows that 
iaresher blowers would plug more often than hay blowers, 
which have much greater clearance at the cutoff. Thresher 
owers usually have less than one inch clearance and two 
of the three commercially manufactured hay blowers have a 
c.earance of 2 in or more. 


CUTOFF CLEARANCE DOES NOT AFFECT EFFICIENCY 


While the clearance at the cutoff does not materially affect 
tlie efficiency of the blower, clearance between the inlet side 
of the housing and the fan will affect its performance. But 
enough clearance is necessary to prevent undue plugging. One 
of the tests with blower 8 was to determine how much clear- 
ance was permissible without seriously affecting the perform- 
ance of the blower. As the clearance was increased from 4 in 
(fan 8A) to 1%in (fan 8E), the quantity of air dropped 
from 8,300 cfm to 8,050 cfm and the static pressure dropped 
from 2.95 to 2.78 in of water. When fan 8E was used with 
34 in clearance in the same housing, the quantity of air 
dropped from 8,300 to 7,460cfm, and the static pressure 
dropped from 2.95 to 2.35 in of water. Even with this relatively 
large clearance, which is more than necessary, there is only a 
10 per cent loss in volume and a 15 per cent loss of static 
pressure. Experiment shows that this clearance should be be- 
tween 2 and 3 in. 


Summary of Performance Characteristics. At peak static 
efficiency at 1,000 rpm there seems to be no definite correlation 
between the efficiency of the blower and the type of housing 
used, either scroll or circular. Some of the blowers with circu- 
lar housings, such as blowers 2 and 3, have higher peak static 
efficiency percentages than the blowers with scroll housings. 
When averages are taken, the scroll housing seems to be the 
better. Nine scroll housings have an average peak static effi- 
ciency of 51 per cent and the three circular housings average 
46 per cent at 1000rpm. Shaft horsepower requirements at 
1000 rpm range from 5.40 for the 34-in fan 7 to 22 hp for 
the 43-in fan 1. This wide range in horsepower requirement 
is due to one of the fundamental laws of mathematics, in that 
— horsepower varies as the square of the diameter of the 

an. 


Peak Static Efficiency. Fan 1, which is the largest, requires 
1.6hp at 500rpm and 23 hp at 1235 rpm peak static effi- 
ciency. These power values increase rapidly in relation to 
— because shaft horsepower varies as the cube of the 
speed. 

The quantity of air delivered per minute at 1000 rpm, 
peak static efficiency, is probably one of the best measuring 
sticks for judging the relative capacity of the blowers. Blower 
7, the smallest, delivers 3000 cfm, and blower 1 delivers 5600 
ctm. The considerable range in cubic feet of air per minute 
celivered by these blowers does not mean one is better than 
the other. It merely means that fans delivering less air per 
minute will not handle as much hay per hour as fans deliver- 
ing more air per minute. At the low extreme the supply of 
ait may be so low that hay must be metered or sifted into 
the blower. At the other extreme, there may be an ample 
supply of air and hay, which is too much for the average 
iarm tractor. Such is the case of blower 1. The quantity of 
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air delivered by the fan ranges from 1700 cfm at 500 rpm to 
3700 cfm at 1235 rpm for the smallest blower, and 3000 cfm 
at 500 rpm to 7000 cfm at 1235 rpm for the larger blower. 

From an engineering standpoint, averages do not mean 
much, but it may be interesting to some that the data for the 
blowers in this study show an average peak static efficiency of 
49 per cent and a demand of 9.65 shaft horsepower to deliver 
4300 cfm at 1000 rpm peak static efficiency. 

System Characteristics. The size of the pipe is of vital im- 
portance to the design of a successful hay blower. Hay leav- 
ing the housing of the blower must be carried through the 
pipe by the air and unless there is sufficient volume, velocity, 
and static pressure available to carry the hay, it will fall out 
of the air stream and cause plugging. Field tests and field 
survey studies show that for economic operation, the average 
40-in fan must run at approximately 1000 rpm in order to 
handle hay effectively. Smaller fans must run at higher speeds 
and larger fans at lower speeds, but regardless of the size of 
fan, the peripheral speed of the fan should be about 10,000 
fpm. When this peripheral speed is obtained there should be 
at least 2 in of static pressure and a velocity of 8500 to 10,000 
fpm in the pipe. Generally then, the ratio of the velocity of 
the air in the pipe to the peripheral speed of the fan will be 
more than 0.80. Systems having an air velocity under 80 per 
cent of the peripheral speed of the fan will not have sufficient 
velocity to carry the hay through the pipe. Also there will not 
be sufficient static pressure to force the hay through the pipe. 
When the 43-in fan 1 was replaced by a 40-in fan in the 
blower housing, there was a drop of 0.74 in of static pressure 
and a drop of 1735 fpm of velocity. By reducing the size of 
the pipe from 14 in to 12 in, the static pressure would then be 
2.82 in and the velocity of the air would be 10,435 fpm. The 
smaller fans, like blowers 7 and 3 must run faster than 1000 
rpm to develop the required velocity and static pressure or 
they must be equipped with a smaller pipe to obtain desired 
results. In some cases it is more desirable to speed up the fan 
rather than reduce the size of the pipe if the power require- 
ments are not too great for the higher speed since tonnage 
varies as the square of the pipe diameter changes. Tonnage 
also varies as the cube of the velocity change. At the same 
time, it must be kept in mind that as the speed of the fan 
varies, the shaft horsepower is cubed. All of these factors 
must be considered when designing a hay blower, which can 
be operated with the farm tractor without metering the hay. 


WHAT SUMMATION OF STUDY INDICATED 


In the summation, this study indicated that for average 
farm tractor operation, the hay blower should have an 84x 
40-in (or its equivalent in horsepower requirement), straight- 
blade or backward-curved fan mounted in a logarithmic spiral 
housing with 2 in clearance at the cutoff and at the inlet be- 
tween the fan and the housing. The diameter of the inlet 
should be not less than 0.50 or more than 0.70 of the diameter 
of the fan. 

The feed table should be as low as possible and nearly 
horizontal. The pipe assembly should be 12 in in diameter 
with a swivel, flexibility-elbow, extention pipe and hood which 
can be controlled from the ground. Some experiments have 
indicated that a hay blower should have at least 2 in static 
pressure in the system at free delivery. A 12-in pipe would 
be recommended for all five fans. 

Blowers 1A, 3 and 7 which have less than 2 in static pressure 
at free delivery, plugged more easily than the others and more 
sifting or metering of the Hay was required. 

Also the peripheral velocity of the fan was considerably 
less than the 10,000 fpm which experiment indicated was 
needed. 

Blower 4 handled partially cured hay better with a 11-in 
pipe than with a 13-in pipe. When buying this blower, farm- 
ers had their choice of the two systems. 
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The Airplane as an Agricultural Implement 


By E. W. Lehmann 


FELLow A.S.A.E. 


new idea. However, most farmers in the United States 
have had little contact with its use until recent years, 
although farmers of the South and Southwest have used it 
for dusting cotton, for planting cover crops, and other opera- 
tions for many years. The need for research in making the 
airplane more effective in agriculture is generally recognized. 


The mutual interest of manufacturers, custom operators, 
and agricultural experiment station workers prompts the sug- 
gestion that much can be accomplished through cooperative 
effort in the solution of many basic problems. In new agri- 
cultural developments, new research must compete with the 
demands of existing projects for state and federal funds, as 
well as for funds from other sources. 


Some comparative studies have been made already at the 
University of Illinois, comparing the airplane as a means of 
applying insecticide material with ground machinery. It is 
reported that airplane dusting has resulted in 50 to 70 per 
cent borer control, with one or two applications. 


There are other active projects at the University of Illinois 
which are concerned with spray application and equipment 
problems. The departments of agricultural engineering, agron- 
omy, horticulture, and entomology, the Illinois Natural His- 
tory Survey, and the Institute of Aeronautics are cooperating 
on a project to evaluate the effectiveness of aircraft spraying 
of insecticides and herbicides. 


The USDA Office of Experiment Stations has informed 
me of active projects in a number of states, including Idaho, 
Louisiana, Mississippi, Rhode Island, and West Virginia. 
There are no doubt active projects in other states. Some 
further information was secured from a few of the states in 
which the airplane has been most used; I refer particularly 
to Texas and California. 


There is little doubt in my mind that at this time the 
Civil Aeronautics Commission, the manufacturers of airplanes 
and equipment, and custom operators are making the greatest 
contributions toward the successful use of the airplane in agri- 
culture. Every week we hear of new airports and landing 
strips being certified and pilots registered. We also hear of 
new developments in the form of attachments, new type 
nozzles and pumping units. 


For effective results, whether the job is done by a manu- 
facturer, a custom operator, a farmer, or an experiment sta- 
tion worker, certain fundamental principles and requirements 
must be considered. 


First, the airplane, when finally developed as an agricul- 
tural implement, must be functional and do the job for which 
it is designed and constructed. The problem is a complex one, 
and the basis for design is not completely understood. It is 
quite different from the design of ground machines, because 
many factors cannot be brought under control. It is only by 
applying known design principles and by making field tests 
that a satisfactory unit can be developed. 

The second important requirement is that the unit be well 
constructed and mechanically safe. It is evident that the type 
of construction and the type of materials for ordinary farm 
machines cannot be used in the case of the airplane. 


The third important requirement is the matter of opera- 
tion. There are many factors which might influence the effec- 
tiveness of the results obtained, including atmospheric condi- 
tions, width of swath covered, uniformity of application, 
loading, and operating speed. 


Te airplane as an implement in agriculture is not a 


This is an abstract of a paper presented at the National Agricultural 
Aviation Conference, Kansas City, Mo., April 21 and 22, 1949. 

E. W. LEHMANN is professor and head, agricultural engineering 
department, University of Illinois, Urbana. 


There are companies and individuals who will emphasiz: 
the shortcomings of the airplane for agricultural use for per- 
sonal reasons. There is also danger of authoritative evalua- 
tions that condemn its use at this stage by this or other 
groups. It may not be quite as effective now as some other 
methods, and the cost may be more than other methods, yet 
its use can be justified at this stage of development. The maix 
point is, don’t be disturbed if you are told that the airplane 
is of no practical value to the farmer, because the operating 
cost is greater than ground application, or that it does not do 
as good a job as ground methods. Only a few years ago we 
were told by those who kept the records that the tractor was 
no good and it could never compete with the horse. We were 
also told a very few years ago that electricity was too ex- 
pensive and the farmer could not afford it. The important 
thing is that a need exists that cannot be satisfactorily met 
with existing machines. We should have all the facts to .de- 
termine whether the use of the airplane is the best solution 
at hand. 


Most people would like to accomplish one of several 
things when they use a new type of equipment. The job 
should be done either better, quicker, at less cost, produce a 
higher quality product, or be less dangerous than the old 
method used. The airplane’s chief value for most operators 
is the saving of time. In some operations, such as seeding or 
when used to apply fertilizer, insecticides, or herbicides, the 
condition of the land or the crop may be such that a ground 
machine could not be used at all. The quality of the job, 
or the cost of the job, are not necessarily the factors that de- 
termine the practicability of its use. 


There are many types of problems that must be solved to 
make the airplane an effective implement, many of which I 
have mentioned. They are not just mechanical or engineering 
problems. We must look, however, to the aeronautical engi- 
neers and manufacturers to modify the plane design to sup- 
port attachments or auxiliary equipment in the form of 
sprayers, dusters, seeders, or other devices. The time may not 
be far distant when many planes for farm use are designed 
and built for a specific job. 


To some it may appear that the engineering problems 
are the major ones, but there are problems for the plant sci- 
entist, the pathologist, the entomologist, the animal scientist, 
and there are problems for the lawyer. Many of the problems 
are being solved by industry, some by the Civil Aeronautics 
group, and others are being solved by custom operators who 
use airplanes and recognize the need for making changes. 
Some basic information is being supplied through the research 
carried on by the agricultural experiment stations, all to the 
end that the airplane will be an effective agricultural imp!e- 
ment. 


There are special problems that relate to the conditio.s 
under which the airplane must be used. It is evident that 
where there are large tracts of land, as under western con: i 
tions, the airplane can be used more effectively than in arcs 
where farms are small. It is generally conceded that 1 ¢ 
operator of such equipment should be thoroughly train d 
with a lot of hours of experience. It is doubtful that te 
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time is near at hand when flying farmers will operate th: 
airplanes for dusting, spraying, seeding, or similar uses. ~ 
custom work the need for skill in operation, experience, 
sense of timing, and good judgment makes this a job for t1¢ 
seasoned pilot. 


It will be through the cooperation of all who are int<r- 
ested that the airplane will be made an effective agricultui al 
implement. You can be assured that the agricultural expe:i- 
ment stations and the U.S. Department of Agriculture will 
devote more attention to this need and the many problems 
telated to it as farmers and the public demand it. 
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Reservoir and Pond Construc- 
tion Problems 


HE purpose of this report was to make available repre- 

sentative data on problems in farm reservoir and pond 
construction. The method of securing data agreed upon by the 
ASAE Committee on Reservoirs and Ponds was as follows: 
Each member of the Committee submitted a tentative ques- 
tionnaire to the chairman, who was directed to make up com- 
posite questionnaires, one to be compounded by each commit- 
teeman for his respective state and one to be answered by 
custom operators. The method of contacting custom operators 
in each state was left to the discretion of each committeeman. 
The questionnaires obtained from contractors were sum- 
marized by the committeemen and forwarded to the chairman 
to form the basic part of this report in conjunction with com- 
mittee questionnaires. 


The states represented by the Committee activity were 


Georgia, Kentucky, Missouri, Ohio, Oklahoma, Pennsylvania, 
and Tennessee. (H. D. Ayres’ report on the farm reservoir 
and pond program for the Canadian prairies appeared in 
AGRICULTURAL ENGINEERING for April, 1949.) The states 
having constructed the largest number of farm reservoirs are 
Missouri, Kentucky, and Georgia, respectively, reporting a 
total of 143,171 built prior to 1948. 

One state reported 1 to 2 per cent of farm reservoirs con- 
structed with farmer-owned equipment. All custom operators 
reported using bulldozers and a small number reported using 
scrapers with track-type tractors on larger jobs. Only one 
contractor reported using farm tractors. The primary motive 
given for construction was for farm use. 

All contractors returning questionnaires reported they were 
digging core trenches down to impervious material. Not all 
were Carrying clay above the base of the dam because earth 
being used in some dams contained sufficient clay. 

The width commonly used for the top of the dam was 8 ft. 
Ninety-eight per cent reported a 3 to 1 slope on the wet side 
of the dam and 2 to 1 slope on the dry side. 

The amount of freeboard allowed (height of dam above 
maximum water level) varied from 2 to 5 ft, with average 
of 2.5 ft. In most cases, the spillway was designed for a depth 
of flow of 1.0 ft or less. Georgia reported that they were re- 
questing contractors to maintain a minimum depth of 2 ft 
around the entire reservoir, 3 ft from shore. 

All states reported constructing earth dams rather than 
excavated ponds, which are a combination of excavation and 
earth fill as earth is taken from above the dam site to make 
the fill. No state reported any specifications required for rela- 
tion of storage capacity to drainage area, relation of acreage 
in reservoir to width of dam, relation of height of dam to top 
width, or maximum watershed for various types and sizes 
of dams. 

All states depended largely on careful construction, such 
as removing all vegetation and digging a core trench, to pre- 
vent seepage. Some used a clay blanket on the wet side of 
the dam, and all had used chemicals in doubtful locations. 

Various reservoir protection practices are being used, such 
as terracing, vegetation, and fencing cattle out of the water, 
and installing stock water tanks below the earth dam. 

Oklahoma reported the lowest cost per cubic yard for 
moving earth into place with bulldozers. Average cost of all 
contractors reporting was 8.6c; however, these reports came 
from one section of the state where conditions were similar. 
Kentucky average was 20.5cpercuyd. Pennsylvania 22 c, 
Ohio and Missouri 22.5. There was not a sufficient number 
of other types of equipment used to get a true picture. 

_ In compiling reports, it was noted that details of construc- 
tion showed little variation, indicating that field engineers, 
through experience, have arrived at about the same conclu- 


Report (1948-49) of the Committee on Reservoirs and Ponds, Soil 
and Water Division, American Society of Agricultural Engineers — 
John L. McKitrick, (chairman), H. D. Ayres, C. G. Burress, J. R. 
Carreker, M. W. Clark, J. I. Davis, Sr., W. H. Dickerson, Jr., Virgil 
Overholt, and C. V. Phagan. 
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sions as to recommendations, and to date no research data is 
available to warrant any changes. 


PROBLEMS REPORTED FOR DISCUSSION 


1 One state reported its farm reservoir program slowed 
—_ tremendously with reduction in funds available through 

2 Maintenance problem: (a) proper maintenance of dams 
and spillways; (b) selling farmers on the idea of fencing out 
livestock and putting stock tanks below the dam 

3 Getting farmers to allow contractors to construct larger 
farm reservoirs 

4 Fitting the pond into the over-all farm plan 

5 How to get farmers to appreciate the importance of 
following engineer’s plans 

6 How to overcome the tendency of farmers to feel that 
engineers are over-designing. 


RESEARCH NOTES 


A.S.A.E. members and friends are invited to supply, for pub- 
lication under this heading, brief news notes and reports on 
research activities of special agricultural engineering interest, 
whether of federal or state agencies or of manufacturing and ser- 
vice organizations. This may include announcements of new pro- 
jects, concise progress reports giving new and timely data, etc. 
Address: Editor, AGRICULTURAL ENGINEERING, St. Joseph, Mich. 


USDA NOTES ON POTATO GRADER, POTATO 
STORAGE, MATERIALS SURVEY, 
AND FLAX PULLER 


Pota:o Grader. In cooperation with the Colorado Agricultural Experi- 
ment Station, Division of Farm Buildings and Rural Housing, USDA, 
has developed a potato grader for automatic separation of potatoes on the 
basis of specific gravity. The work is part of a Research and Market- 
ing Act project on new methods of grading, packaging, and shipping 
to maintain potato quality and to determine consumer acceptance of 
quality. If heavier potatoes commands a premium price for their bet- 
ter baking qualities, it becomes important to be able to separate them 
efficiently from the lighter ones. 

The mechanical grader worked out at the Colorado station estab- 
lishes the principle of separating the grades of potatoes by means of 
their specific gravities as basically sound and practicable. All operations 
in the grader are automatic and the sorted potatoes are discharged to 
appropriate bags at the end of the apparatus. The new machine is de- 
signed to receive potatoes direct from an ordinary washer and grader. 
Essentially the specific gravity separator is a tank containing a salt 
solution with a density of about 1.084. Potatoes which failed to float 
in a brine of this density proved, by experiment, to be the most satis- 
factory for baking. Washing to remove the brine follows the separation. 

All the potatoes are conveyed into the brine tank from the washer 
by a draper chain running diagonally from the bottom of the tank at 
the end where the potatoes enter up the length of the tank and out 
over the top of the other end. A divider runs the length of the tank 
to within a foot of each end and extends to within 6 in of the surface 
of the water. It keeps the heavier potatoes moving up the right half of 
the conveyor. The floating potatoes are guided to the left-hand side of 
the tank by 3 curved metal skimmers or deflectors extending 6 in down 
from the top of the tank. Uniform flow of the salt solution is assisted 
by a metal diverter which narrows the channel at the deep end. The 
current itself is made entirely by the draper chain as it moves over the 
divider board and returns under it. 

From the brine tank the potatoes are run into a spray washer to 
remove the salt solution. With 20 fan-shaped spray nozzles an ordinary 
garden hose run from a city water system will build up a pressure of 
40 to 50 lb and wash the potatoes satisfactorily. 

In test runs, quantities of potatoes up to two bushels have been 
dumped into the brine tank. After each run, during which the sinkers 
and the floaters were sacked separately, they have been run through 
the machine again, the sinkers at one time and the floaters at another. 
In all trials, no floater potato has appeared when the sinkers have been 
re-run. When the floaters have been re-run, not over 5 per cent have 
come out as sinkers, establishing an accuracy of 96.5 to 97.5 jer cent. 

The grader is an experimental machine and improvements are need- 
ed to refine its operation. One of the problems to be met is corrosion 
of the mechanical parts. Further work will also aim at better separa- 
tion of borderline potatoes, separation into more than two densities, 
separation of hollow heart potatoes, and automatic regulation of brine 
densities in the separator. ” 

New Potato Storage Project. Potato growers on Long Island, in 
eastern Pennsylvania, and in New Jersey have common problems in stor- 
ing their crop. In these areas potatoes mature and are harvested early and 
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are in storage for several weeks before cool weather. The USDA Divi- 
sion of Farm Buildings and Rural Housing is cooperating with the New 
Jersey, New York, and Pennsylvania agricultural experiment stations in 
a new line project under RMA to determine the most efficient and prac- 
tical types of buildings, equipment, and operating procedures for the 
storage of potatoes on the farm and at local shipping points under the 
climatic and marketing conditions in the potato-producing areas of the 
three states. 

Three types of storages will be studied: Common underground, with 
thermostatically controlled ventilation; common aboveground, insulated, 
with controlled ventilation, and refrigerated storages. Data will be ob- 
tained on temperature of potatoes when dug, when stored, and peri- 
odically during storage; handling practices in the field and in storage; 
prestorage condition of potatoes with respect to injury and disease; 
environmental conditions within and without the storage structures; 
handling injuries during storage, and construction and operating costs 
of the storages. 

Headquarters for the new project are at New Brunswick, N. J., with 
Richard S$. Claycomb engineer in charge for BPISAE. Mr. Claycomb is 
a graduate of Colorado A. & M. College at Fort Collins, where he has 
been cooperating with S. W. McBirney of the Farm Machinery Division 
on sugar beet harvesting studies. Alfred D. Edgar, USDA potato 
storage project leader, came east from Fort Collins in July to set up the 
New Jersey project and confer with specialists on the potato storage 
work at East Grand Forks, Minn. The Red River Valley Potato Grow- 
ers Assn. has built a new laboratory at East Grand Forks, and Mr. 
Edgar will move his headquarters there shortly. 


Grain Storage Structures. Designs have been completed for a series 
of 30 ear corn and small grain structures ranging from a 300-bu self- 
feeder for hogs to 10,000-bu farm elevators. The Division of Farm 
Buildings and Rural Housing cooperated in this work with the Produc- 
tion and Marketing Administration, Bureau of Entomology and Plant 
Quarantine, Extension Service, and the Illinois, Iowa, Kansas and Pur- 
due University agricultural experiment stations. The Midwest Plan 
Service, sponsored by the state agricultural colleges of the north central 
states, has just published a catalog illustrating the complete series of 
plans. Working drawings are available through the state extension 
services. 


CCC Grain Storage. Wallace Ashby and E. G. Molander, farm 
buildings and rural housing division, USDA, to Elmer F. Kruse, man- 
ager of USDA Commodity Credit Corporation, in the awarding of con- 
tracts for the hundreds of millions of bushels of shell corn and small 
grain storage being purchased to handle CCC loan stocks. The Corpors- 
tion invited bids for bins of any design, and over 209 bidders respond- 
ed. The job of the agricultural engineers is to perform the technical 
review of plans and specifications to determine structural and functional 
adequacy. 


Onion Storage. In cooperation with the Colorado Agricultural Ex- 
periment Station, the USDA division of farm buildings and rural hous- 
ing is starting a new project on onion storage in Colorado's Arkansas 
Valley. Headquarters are at Rocky Ford, where the Arkansas Valley 
Branch Experiment Station is also located. The sweet Spanish onion 
grown in the area, a very popular market variety, is a high-moisture 
onion radically susceptible to disease in storage. The project will a- 
tempt to determine the best environment for curing and keeping the 
onions and devise means for maintaining this environment in the stor- 
age structures. Checks will be run on the quality and condition of 
onions entering and leaving storages and on temperature, humidity, 
and air movement within the structures. Agricultural engineer in charge 
of this work for BPISAE is Philip B. Doherty, Iowa State College 
graduate who has been working with the division on grain storage a‘ 
Ames since July, 1948. W. C. Edmundson, BPISAE horticulturist sta- 
tioned at Greeley, Colo., will be available as consultant. 


Building Materials Survey. Richard L. Pillsbury of the division of 
farm buildings and rural housing, stationed at Purdue University, is 
beginning a survey of the performance of building materials in actual 
farm service. The project is cooperative with the North Central Resion 
under RAM. About 100 farms in each of four states — Indian2, 
Nebraska, Iowa, and South Dakota—.are included in the selected 
sample. An exhaustive schedule has been developed to record the con- 
dition of all structural parts and assemblies, types and causes of dam- 
age and failure, etc. 


New Flax Puller. The USDA mechanical processing of farm prod- 
ucts division is trying out a newly designed fiber flax puller, self- 
propelled and embodying several other advanced features. This work 
is a cooperative project with Oregon State College, Corvallis, and the 
Oregon Agricultural Experiment Station. Jesse E. Harmond is the en- 
gineer in charge for BPISAE. 

One of a number of pieces of mechanized equipment intended to 
help the fiber flax industry in the Pacific Northwest compete with for- 
eign production, the new puller is designed to handle flax at a some- 
what greener stage, when it gives a better fiber yield. 

Puller throats have been narrowed to cause the stalks to be pulled 
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almost straight out without bending. More even bundles from a double 
tie device. Two engines are used on the machine, one to propel it anc 
the other to operate the pulling mechanism. 


New Literature 


“HyproLocy,” edited by Oscar E: Meinzer under the auspices of the 
National Research Council. Cloth, xi + 712 pages, 6x9 inches. Illus 
trated and indexed. Dover Publications (1780 Broadway, New Yor! 
19, N.Y.) $4.95. 

This is the third impression, first edition, of a book originally pub 
lished in 1942, as Number IX in a series of monographs on “Physics 
of the Earth,” prepared under the direction of various committees o 
the National Research Council. Its 15 chapters include an ‘‘Introduc 
tion,” by Oscar E. Meinzer; “Precipitation” by Merrill Bernard; Evapo 
ration from Free Water Surfaces,”’ by Sidney T. Harding; “Snow an: 
Snow Surveying, and Ice,”’ by James E. Church; “Glaciers,” by Francois 
E. Matthes; ‘“‘Lakes,” by Sidney T. Harding; “Infiltration,” by LeRoy 
K. Sherman and Geo. W. Musgrave; “Transpiration and Total Evapo- 
ration,” by Charles H. Lee; “Soil Moisture,” by Karl v Terzaghi and 
Leonard D. Baver; “Ground Water,’ by Oscar E. Meinzer and®Lelan: 
K. Wenzel; “Runoff,” by Adolf F. Meyer, Charles H. Pierce, Royal W. 
Davenport, Wm. G. Hoyt, LeRoy K. Sherman, Clarence S. Jarvis, and 
Walter B. Langbein; ‘“‘Droughts,” by Wm. G. Hoyt; “Physical Changes 
Produced by the Water of the Earth,” by Wm. H. Twenhofel, Harry 
R. Leach, Lorenze G. Straub, Charles S. Howard, and Margaret D. 
Foster; “Hydrology of Limestone Terraces,” by Allyn C. Swinnerton; 
and “Hydrology of Lava-Rock Terraces,’ by Harold T. Stearns. 


PROCEEDINGS OF 24TH ANNUAL MEETING, NATIONAL Jornt Com- 
MITTEE ON FERTILIZER APPLICATION, 1948. (National Fertilizer Assn., 
Washington, D. C.) Paper, 151 pages, 814x11 inches. Limited circula- 
tion. No price stated. Reports of subcommittees and cooperators cover 
corn, small grains, flax, vegetable crops, pasture and hay, legumes, 
cotton, field experiments, soil fertility and plant breeding, sampling soils 
and plants, tobacco, farm machinery, machinery for research, and fruit 
trees and nuts. In addition the volume covers reports of committee 
organization and activities, and papers on fertilizer application in rela- 
tion to horticultural science; evaluation of fertilizer practices on vege- 
table crops; application of nutrients to above ground parts of plants to 
correct deficiencies; equipment for fertilizer application; and the role 
of legume and non-legume cover, sod, and hay crops and their fertiliza- 
tion in rotations to improve soil structure and fertility. 


Arc WELDING. Paper, 24 pages, 814x11 inches. Illustrated, punched 
to fit standard three-ring loose-leaf binders. James F. Lincoln Arc 
Welding Foundation (Cleveland 1, Ohio), 25 cents. 


This manual covering fundamentals of arc welding was prepared 
cooperatively by the Foundation and the Vocational Agriculture Service 
of the University of Illinois, as text material for vocational agriculture 
and veterans training classes in Illinois. In addition to being a class 
training text, it is useful as an instruction manual and handbook for all 
farm users of arc welding. It covers equipment needed for arc welding, 
learning to weld; general welding instructions; steps in making fillet, 
lap, butt, edge, and corner welds in all four welding positions; welding 
cast iron and high-carbon steel; hard surfacing and cutting; and shop 
exercises. It also explains different types of electrodes, their uses, differ- 
ences in various types of metals, and how to recognize them. 


PREVENT WIND DamMacE, by Henry Giese. 16 pages, 6x9 inches. 
Iowa Mutual Tornado Insurance Assn. (Des Moines). No price stated. 


Concise information on preventable causes of wind damage, ¢ 
nature of winds and pressures, foundations and anchorage, walls \:. 
weather, studs weakened by ribband notch, joints and ties, additior :| 
braces, splicing of lumber, masonry walls, self-supporting roofs, roofi>g 
problems, fastenings, safe loads on beams, and additional wind hazar. s. 


eo 


SAE HANpbBOOK (1949 edition) cloth, 514x8 inches. Society of Au‘ »- 
motive Engineers (New York 18, N. Y.). 


New specifications appear in this edition under the classifications \f 
equipment, lighting, materials, parts and fittings, and tests, ratings, ad 
nomenclature. Some which may be of particular interest to agricultu: i 
engineers cover power take-off (heavy duty), tractor and implem: %t 
disk wheels, tractor hydraulic remote control, tractor rear power ta! °- 
off and mounting face, and rating of power take-off. Revised specifi \- 
tions also appear under each of these and other headings. 


Hypro.ocy, by C. O. Wisler and E. F. Brater. Cloth, 514xé 
inches. Illustrated and indexed. John Wiley and Sons (New Yor! ); 
Chapman and Hall (London), $6.00. 

Prepared as a college text and an engineering reference on the si >- 
ject, this work covers the subject with an introduction and chapters 09 
the hydrograph, the drainage basin, precipitation, water losses, infilts:- 
tion, ground water, runoff, floods, and stream flow records. 
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Roller Chains 
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Rex Cast 


Detachable Chains 


Baldwin-Rex Double-Pitch 
Roller Chains 


. 


The complete Chain Belt line of agricultural 
implement chains offers you important possi- 
bilities for cost reduction ... TWO ways. 
FIRST, because the line is complete, you can 
select the chain that best fits the operating con- 
ditions or horsepower and speed requirements 
for longest service life and lowest overall cost 
to you and your customers. If operating con- 
ditions call for a cast chain, you'll find the 
exact size and type needed in the Chain Belt 
line. If speeds and horsepower cali for a fin- 
ished roller chain, again you'll find the exact 
chain you need. Where speeds are moderate 
and centers long or space limited, a double pitch 


Rex Pressed Steel 
Detachable Chains 


= 


CHAIN BELT COMPANY 


BALDWIN-DUCKWORTH DIVISION 
Springfield 2, and Worcester 3, Mass. 


Rex Chabelco 
Steel Chains 


roller chain may be your economical answer. 

SECOND, because the line is complete, Chain 
Belt Field Engineers can recommend the chain 
for your applications that is exactly right for 
lower cost, efficient operation. They are not 
handicapped by the restrictions of a limited line 
... can, without prejudice, reccommend cast or 
steel chains in the size and type that are best for 
your implements. 

Your Chain Belt Field Engineer will be 
happy to review your chain selection and ap- 
plication problems with you. Or, if you prefer, 
write direct to Chain Belt Company, 1618 
West Bruce Street, Milwaukee 4, Wisconsin. 


CHAIN AND TRANSMISSION DIVISION sae 
Milwaukee 4, Wis. 
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Rex Pintle Chains 


445 


. jer. ae Uiiee, [SS Be ith As, to aaa a BS 2 Age eee et ae 
i . 3 ae - See ee ageiiars RE LAE aoe ey < N  giieaes Sorr ater 7 se ist ; K 
BPs 1 — 2 @ eR: oh ths ep ee cise Si RE ean i oa memeber koh = 5) SiG ce. ; Sen. . 
en a ee; ee eet! Se oe ee 235 ESS ay re eet tel RR eo) ee , ro 
are oes ee ee ratte ae ex ae 4 ne pre) ee Seer “Sek aya J alas pee Dae a Sy. ae ¢ oye : 
Bene ane I Sei aa Sele as a ne! San ae Te Same aol” 5 ; ' ae ‘ . 
7 7 ¥ ‘ee a oe # al wet ce ii —— 
7 “= {xy ;F - 
f= -— % i y : Ae 0 ‘8 . 
: f 3 ‘ ‘ Ds eh . 
| eee fee aL Bee “) ae 4 
, is oy ae pier eM i r as f 
am ee of ee Tat ¢ fj: ‘ oe ©, 
. Beis 4 Sie so , af > y hee 
ee: "S “a = etn if a * 
— é ay % fi f i 
i de, } Be. oe é ; : 
a. ae se +S me ' toe og ‘ 
— a ye ie Pen 9 “J 
. 3 of m—“ hee i 
“4 is ene 4 &: : 
i 4 ve me ae ,- a 
= igs ee ar i oe x x 3 : : : pe 
ee eT Lf ‘AS 
& ' ‘ f. Me ey, a - 
P Bt E P 
; Ps 7 3 25 at sy : 
; a4 f: -’ ee ee a i 
| a! r i oa a y 
| = % “ail A gist ¥ Ns mast a, 
| Bs ia sl. . Wee. 7 f 
: a _ P , t aia re . 
: q Ps ana Se ae * 
7 : SCs - ; "ie ee z = ; 
| , be. ate. . <i i 
Pa na ur Nae i Mak: a. aR a F | 
Se i t | i ” g E ~ F 
= ee A as / > ii | 
| pe oe Pie! , oo 
, mt, ae ees ern Sie _— oe be 
ee ee Re > ; a +. ; 
uae: te. ee ed a : ee ’®, ; 
ME oe “Cae a Se ‘y aia Pag 
; _ ee SE ‘ 4 Agee ae mk ot 2 = Py oe St 4 
i ae Ai. sees Rs eg So git rr : 
; Fs a ee a sae gs: Se - é LS yy vt 
, Re ee a ae ate egies I (AM J S a 
* See Ses GT: beer eo oy —— . = a4 a n ‘J 
aes ee ee ee ls $i SS 
eae 7s ee ‘eae ee Beha? oe ee by ae ; 
Tee ger eo! se ean ee * 2 alee Z a ‘ 
; i ie er, Eee aE oe ae 5 a or 
aa” a RES as & Fe ee on Se ae Se — jee Fi 
Bites a (A ae iS pet tee eee PS ear it. 
ee Re ees ee ee Sg wu, ~ Se, aes ae ye a a. bok 
. ge ARI i 3 a ct Si he ee i i See Ls ft geen 2 ae ie YY 
- ae ‘hae ae amit a ames re ae ee Been are i ‘ i. 
es a RS mieee sacs Cem oe | DSS Sr sens Me Be 
‘ ie aa ER eR eer eae ee ere a fo , 
Barts 3 ee ai ae CS PS ae af 
aera me oa B oa Post: 2 uae 
BB) ( ocee suit a ar le a ee eg re : ee ae 4 
ae udea pees ice t= ee Sev cie og eS : aa : af 
ce GAM petiots Pare Re Ry ai oe > Me a ve ae " 
i ae “Drees SE A Bey ae Cet me ee ee Pei aaa - 
ee Re ee (ifiireagicae, Soe oh ORM rate eae ae Pat RS 
ee 2G ier ee ees” ME . . canoe hs See: 5 fee ae 3 
Do eee ein a Same Sei e< *: Pa Pe ES Se 2 Rhy be ; 
Bi ke es 2 a PSS el ia <> Bibs: re a me ‘ Res og REE ee _ 
‘ Bes ieee Siig ae Serre, Sere F ‘ oj: ae Gee Re / : 
ie 5. ea ie oe”, \ A DG ee oe, “8a “aa i i tage es f 
See CRAM gta Set BD ee a a cea gee ae es e < ii 
) ey greece. | Pe 9 SS eee eS , . as ! 
: Se er” Le gf er ME eee S| aa ee 
eee ae : ee es) > pes” I oe F - ee Fe 
: ee ok a ae age o_o LTS 2 gee iD Cee Fp. oem sm wt P 4 a te ee Ss 
BE iy =i ee % Bey ONS eae Smeal ee” . —— | 
> eee va na a , Rites eee “ Lay 
q es aa x ae a age ea ae a “ 4 ; a — 
5 aA £ Se Me eke re P< Pe ee et “aa fy v4 ia a 2 ¥ ! 
d arr a % — oie :. ~ Saarceres ~ ers o . wee P 
ae oe ee = ne CaN ae ce ein +aa 
Cc a os a ere at ‘A Rg Rees cari se amma Mexet 6; é = 
ES as ae ees rh 3 URSA. aetna eee 32 “4 : 
q ce j a Rdeegiian ye Maine ase es Sh: “ae é 7 
: ee ee ape oe eee tie en "| Sea a fe 
a ae 2. rs 2 Sal Saeees oR a Ey é 
1 A ae seen ot eral. a 
e bt? eee Be ee ce eee co «A 
>. Seago aie be te _ Spee = Z 
$ of mee Xe 
a = Cn eae 
ae i y pa ee +. 
1 eas. x: . 
” 
. . 
5 ' 
} 
. 
e 
e 
s 
% 
f 
it 
. bY erm ; 
“a oS an , rf \ 
} “CHAIN BEcy > 
eu 5) z 
~ ae 
> a a “<q s 
, SK > 
2 i 
URE eS a een . a eB 
Compan™ 
. ted 
| ee 
1- 
free. ees a r pak spl ny Ie ae Soe aS eile cites On tev Dn eA Ie ian 52 gs ce ee sh Ben é 1 
Mite Setere Ren eS ae ee a ee : eh 
sa aa we gh SS sane ga o USA ERRT. |S FSA SS aE See Rete ae ee ick: ¢ 
2 ce 32 a Ss pate gus ha ee ae Se Mies i carbeSenTS, RINE Ey io Bless ae a Paice tle dee os oe - 3 : 
Sees nego Pant. A ae a ee ag Rikon ee Okan Sn eg SR Sh eS Lage ceo Ge ee Sch # 5 
ea o., y a pa SRE PS coe ae TS Sen Ge as pot aa aera ROS od Rove deed. Cecctiae: ie 'f--ee * 


446 


AGRICULTURAL ENGINEERING for September 194° 


Avorvottsntnioctnr tai rire noc 


NEWS SECTION 


Se oT TTI MIM LAI Lu LW LL LL LE iL LL LAL LA LAU LMM LL 


ASAE Southeast Section Meets in February 


7 Southeast Section of the American Society of Agricultural Engi- 
neers will hold its 1950 meeting in conjunction with the annual 
convention of the Association of Southern Agricultural Workers which 
will be held Februaty 9, 10, and 11 at Biloxi, Mississippi. Headquar- 
ters for the convention and all meeting sessions will be at the Buena 
Vista Hotel. ASAE members attending the meeting are registering for 
guest rooms at the Tivoli Hotel. 


Ga. Student Ag Engineer Wins Top Honor 


T= honor of being named valedictorian of the summer University 
of Georgia graduating class went to James H. Anderson, Jesup, Ga., 
(Student Member of ASAE), who was a candidate for the degree of 
bachelor of science in agricultural engineering at that institution. An- 
derson won out over four other candidates —all with top scholastic 
averages — in a student election held July 28. He is a 22-year-old 
World War II veteran; he served in the European theater and was 
awarded the purple heart. 


ASAE Appoints Assistant Secretary 


7= headquarters office of the American Society of Agricultural En- 
neers announces the appointment of Cernyw K. Kline as an assistant 
secretary. Mr. Kline, who joined the ASAE staff on September 6, is a 
native of Connecticut. In the early 1930's his parents moved to a farm 
in Michigan which he helped to operate and put on a paying basis 
while attending country school, high school, and college. He entered 
Michigan State College on a 4-H scholarship prior to World War II, 
where he took vocational education, majoring in agricultural engineer- 
ing. While in college he was active in the following extra-curricular 
activities: Secretary of the first member-owned men’s cooperative house, 
vice-president of Alpha Zeta, vice-president of the ASAE Student 
Branch, president of the College YMCA, and president of Farmhouse. 
The war, however, disrupted his college career in his senior year. 

In World War II he served as an enlisted man for 15 months and 
then received a commission as second lieutenant in the Quartermaster 
Corps. He helped train both white and colored troops for both the 
European and Pacific theaters. He went overseas with a motor truck 
compasig:.and was made battalion motor officer for one of the largest 
transportation pools in the Pacific area. During the last six months of 
his overseas service, he was Quartermaster Excess and Supply Officer 
for the Western Pacific Base Command. He served 43 months in the 
Army and was discharged with the rank of captain. 

Immediately on release from war service in the fall of 1946, he 
enrolled in the professional agricultural engineering curriculum at 
Michigan State College and received his BS degree in June, 1948. He 
also completed a few remaining requirements of the work interrupted 
by war service and received a BS degree in soil science in December, 
1948. He received a master’s degree in agricultural engineering in 
June of this year. 


* Personals of A.S.A.E. Members 


M. Conner Abrens is now assistant agricultural engineer with the 
USDA Divisions of Agricultural Engineering and is engaged in research 
in farm refrigeration at State College of Washington, Pullman. 


Alfons Alven recently resigned as president of the Bearings Com- 
pany of America, to accept appointment as general sales manager of 
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A.S.A.E. Meetings Calendar 


September 7 to 9 — NorTH ATLANTIC SECTION, Pennsylvania 
State College, State College 


September 26 —CuicaGo SECTION, Place to be announced. 


October 6 to 8 — Paciric NoRTHWEST SECTION, Harrison Hot 
Springs Hotel, Harrison Hot Springs, B. C. 


October 29 — Iowa-ILLINoIs SECTION, LeClaire Hotel, 
Moline, Ill. 


December 19 to 21 — WINTER MEETING, Stevens Hotel, Chi- 
cago, Ill. 


February 9-11— SOUTHEAST SECTION, Buena Vista Hotel, 
Biloxi, Miss. 


June 19-21— ANNUAL MEETING, Statler Hotel, Washington, 
D:<c. 


The Rollway Bearing Company, Syracuse, N. Y. Mr. Alven’s entire busi- 
ness career has been associated with the anti-friction bearing industry, 
during which he has been in close contact with the farm equipment 
industry. 


Charles G. Burress, extension agricultural engineer, Pennsylvania 
State College, has been appointed to take charge of the agricultural 
engineering work of the Division of Agricultural Extension at that 
institution, succeeding the late John R. Haswell. 


James E. Ferguson, until recently enrolled as a graduate student in 
agricultural engineering at the Utah State Agricultural College, is now 
assistant professor of agricultural engineering at the University of 
Arkansas, where he will be engaged in research work in supplemental 
irrigation. 

Herman J. Finkel has resigned as structural engineer of Consoer, 
Townsend, and Associates, Chicago, to accept a position in the newly 
formed department of soil conservation in the ministry of agriculture 
of the state of Israel, where he will be working on the development 
of an over-all soil conservation program for the country. 


M. T. Gowder has been advanced from the position of assistant 
extension agricultural engineer, University of Tennessee, to extension 
rural engineer, succeeding G. E. Martin, retired. 


Ernest H. Kidder recently was named associate professor of agri- 
cultural engineering at Michigan State College, where he will work in 
the soil and water division of the agricultural engineering department. 
He was formerly associate hydraulic engineer, Soil Conservation Service 
(Research), USDA, and was stationed at Urbana, Illinois for several 
years. More recently he was in charge of the SCS research program 
at its Auburn, Alabama, station. 


Howard F. McColly has joined the staff of the agricultural engineer- 
ing department at Michigan State College in the rank of professor, to 
work in the farm power and machinery division of the department. He 
recently completed his work as a member of the Committee of Agricul- 
tural Engineering, National Agricultural Research Bureau, Chinese 
Minister of Agriculture and Forestry. Previously he was head of the 
agricultural engineering department at North Dakota State College, and 
later chief water facilities engineer in the 17 western states for the 
Farm Security Administration, USDA. 


Bernard P. Rines has been appointed head of the agricultural enci- 
neering department, University of New Hampshire, Durham, succeeding 
the late George M. Foulkrod. (Continued on page 4.8) 


Two views of press conference held during ASAE annual meeting at East Lansing in June. The ‘‘experts’’, left to right, are A. W. Turner, ch ef, 
agr. eng. divs., USDA; E. D. Anderson, sec’y, National Sprayer and Duster Assn.; Frank J. Zink, Frank J. Zink Associates; A. J. Schwantes, chi f, 
ag. eng. div., University of Minnesota, and J. B. Davidson and Henry Giese, both professors of agr. engineering, Iowa State College 
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Torrington Needle Bearings 
) Pack More Power 
: Into Hydraulic Gear Pumps 


NEEDLE BEARINGS 


The swift-acting, powerful hydraulic control unit on J. I. Case Exploded view of the pump is shown above. Four “Precision Series” 
| tractors depends upon a high-efficiency, high-capacity gear pump. _ Torrington Needle Bearings provide the ultimate in internal pump 
To maintain close internal clearances and good alignment, Case _ clearances and match the high accuracy of the other pump parts. 
has developed an excellent design incorporating Torrington Needle _ By reducing wear, they help assure peak mechanical efficiency and 
Bearings. long service life. 


| 
| Saree serene: 
SY 


— 4 


The small diameter and retaining feature of Needle Bearings sim- _— Cross-section of the pump shows the compact design secured. 
plify design and assembly. Installed by an arbor press, Needle = Needle Bearings permit the use of larger and stiffer shafts with 
Bearings take a firm press fit in straight-through housings, need no _ short housing width, minimizing deflection. Adequate surface is 
retaining devices. They use the hardened and ground shafts as _ provided for sealing at the ends of each gear without lowering 
inner races. pump efficiency. 


In designing gear pumps for automotive, aircraft, farm, construction 
and industrial equipment, use Needle Bearings to secure the best 
features of pump design. Our engineers will gladly assist you in anal- 
ysis of designs and bearing recommendations. Write us today. THE 
Torrincton Company, Torrington, Conn., or South Bend 21, Ind. 
District offices and distributors in principal cities of United States 
and Canada. 


TORRINGTON 


Needle + Spherical Roller + Tapered Roller Straight Roller + Ball + Needle Rollers 
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Necrology 


John R. Haswell, professor in charge of agricultural engineering ex- 
tension, Pennsylvania State College, passed away July 30 at University 
Hospital, Philadelphia, Pa., following a brief illness and an emergency 
operation for a brain tumor. 


Mr. Haswell was born at Baltimore, Md., in 1886; graduated in en- 
gineering from Baltimore Polytechnic Institute in 1906; and received 
his professional degree of civil engineer at Cornell University in 1909. 
After beginning engineering work with the U. S. Geological Survey and 
the Pennsylvania Railroad, he was appointed assistant drainage engineer 
in the U. S. Department of Agriculture in April, 1910. With the ex- 
ception of a period from 1917 to 1919 when he saw service in World 
War I, as a captain in the Corps of Engineers, U.S. Army, he con- 
tinued in drainage work with the USDA until March, 1920, with pro- 
motions to senior drainage engineer. Since them he had been in the 
agricultural extension- service of Pennsylvania State College. He was 
widely known for his effective extension work in drainage, rural sani- 
tation, farm buildings, and rural electrification. He was a Fellow in the 
American Society of Agricultural Engineers, having first become a mem- 
ber in 1920. He served as chairman of the Society's North Atlantic 
Section in 1933, was active in the Society's committee work, and was 
one of its most regular members in attendance at meetings. During this 
year’s annual meeting at East Lansing, Michigan, he contributed sub- 
stantially to the program and exhibits of the Committee on Extension. 


He was also a registered professional engineer in Pennsylvania, an 
associate member of the American Society of Civil Engineers, a member 
of th Centre County Engineers Society, the Society of the First Division, 
AEF, the ‘“Tuscania’’ Survivors, Sigma Xi, Epsilon Sigma Phi, Presby- 
terian Church, Masons, Shriners, American Legion, and Centre Hills 
Country Club. 


He is survived by his widow, Mrs. Marion Paschall Frederick Has- 
well. Interment was at Wilmington, Del., August 1st. 


KEEP FODDER SAFE with 
SISALKRAFT sitos Personals of A.S.A.E. Members 


(Continued from page 446) 


John J. McDow, until recently a graduate assistant in the agricul- 
tural engineering department of Michigan State College, has recently 
accepted appointment as instructor on the agricultural engineering staff 
of Oklahoma A. & M. College at Stillwater. He will engage in teach- 
ing and research work in the field of farm power and machinery. 


Loy L. Sammet, until recently associate in agricultural engineering 
at Purdue University, is now on the staff of the division of agricultural 
economics, University of California, Berkeley, where he will be working 
full time on a marketing research problem, in connection with which 
he will be concerned primarily with the engineering aspects. The initial 
problem in connection with his work will be the study of packing house 
operations. 


S. K. Sethi has been promoted from senior sales and service engi- 
neer, Marshall, Sons & Co. (India), Ltd., of Calcutta, to chief agricul- 
tural officer for the company, in which position he will be in charge 
of the agricultural division of the company for the whole of India. 


Thousands of tons of fodder are saved 
annually by farmers who take advantage 
of tough, waterproof, windproof SISAL- 
KRAFT. You can build and fill a SISAL- 
KRAFT Corn or Grass Silo in a day. It’s 
simple, low cost, safe! And SISALKRAFT 
haystack covers give barn-like protection 
to field-stacked hay (baled or bulk)... 
saving you lots of labor, time and money 
. .. preserving the feed value of the hay 
by protecting it from destructive rains and 
scorching sun. For more and better fodder 
at low cost, SISALKRAFT is your answer. 


eemeee: MAIL THIS TODAY! ,commmy 


§ The SISALKRAFT Co., Dept. AE-7 
205 W. Wacker Drive, Chicago 6, Ill. 


Please send samples and more facts 
about SISALKRAFT on the farm. 
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®, Ask your Lumber Dealer to explain ALL 
| the uses of SISALKRAFT on the farm Principals at the banquet given by Detroit industry to ASAE membe: 
o eg 1949 annual meeting at ee bowl TT Left pA 4 
jana eo? ee Ss “ . B. Walker, professor of agricultural engineering, University 0: ali- 
| The eg fornia; J. C. Cahill, toastmaster and chairman, ASAE Michigan Sectio! 
205 W. Wacker Drive, Chicago 6, Mh and Chas. F. Kettering, president, General Motors Research Corp. Walker 
— — = and Kettering were the banquet speakers 
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Crops can be allergic, too 


Farmers are only too well aware that crops are “‘aller- 
gic’? to moisture and changes in the weather unless 
properly dried and safely stored. 


That’s why more and more farmers are finding 
that the mechanical drying of crops helps them make 
more money. Don’t hesitate to tell them that dryers 
with combustion chambers made of Armco Stainless 
or Armco ALUMINIZED Steel operate more efficiently 
and last longer. Both metals resist heat and rust, and 
conserve fuel because they reflect heat better. 


Many manufacturers know that storage bins made 
of Armco ZINCGRIP-PAINTGRIP make another good 
investment to keep the farmer’s crops sound and 


ARMCO STEEL CORPORATION 


HEADQUARTERS AT MIDDLETOWN, OHIO, WITH PLANTS AND SALES OFFICES FROM 
THE ARMCO INTERNATIONAL CORPORATION, WORLD-WIDE 


COAST TO COAST * 
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salable. They like this special zinc-coated steel be- 
cause it gives lasting rust-protection, and because it is 
especially prepared to hold paint a long time and 
remain attractive for years. 

More and more farm families are buying indoor 
and outdoor products made of Armco Special-Purpose 
Steels—including bright, rustless Armco Stainless Steel 
for dairy equipment and other uses. The manufacturers 
who use these steels in their products are giving pur- 
chasers extra years of wear and dependability. 

The Armco trademark means “‘top metal quality”’ 
designed to do a particular job well. So make it a 
point to look for this famous trademark. 
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NEWS FROM ADVERTISERS 


New Products and Literature Announced by 
AGRICULTURAL ENGINEERING Advertisers 


— 


The Case Ventilated Bale is a new development by J. I. Case Co., 
Racine, Wis., and is the product of eight years of research and develop- 
ment work. The company claims that the ventilated bale, being more 
porous, gives opportunity for the hay to dry out properly and thus 
reduce the possibility of mold growth. Tests on this new bale con- 


Power Transmission Problems 


SOLVED SIMPLY 


A J. I. Case ventilated bale 


ducted at Michigan State College show that the ventilated bales, after 
being in storage for several weeks and then removed for grading along 


with standard bales, were consistently graded higher than the standard. “az 
. 2 The increased porosity is accomplished by an inexpensive device which ——e 
e STOW FLEXIBLE SHAFTS simplify perforates the bale as it is being made. > — 
intricate power transmission prob- soe Bac: 
lems by eliminatin omplex ar- The New American All-Crop Moisture Tester (American Crop Dry- ee 
e ° af © | ny | ee d ing Equipment Co., Crystal Lake, Ill.) provides for infrared drying and 
ing wit its close tolerance an fan removal of moisture from a weighed sample on a delicate balance. 
alignment difficulties. By providing for starting with a uniform sample weight, the weight 


— oo 


© STOW FLEXIBLE SHAFTS provide 
savings . . . increase design effi- 
ciency and eliminate hazards of 


a 


exposed shaft assemblies. A 
WRITE TODAY FOR YOUR COPY | (EE 
of STOW'S NEW BOOK on FLEXI- | wee 
BLE SHAFTING [included in Sweet's flexib! 
1949 File for Production Designers). high | 
were 
cente1 
LEARN HOW STOW FLEXIBLE suffici 
SHAFTS HAVE BEEN SOLVING Wh: 
POWER TRANSMISSION PROB- SE so 
EES ee ee Ww y } 
LEMS SINCE 1875. The American All-Crop moisture tester not, t 
loss in drying can be read directly on the scale beam as a percentage COPYRIGHT | 
of the sample weight, or per cent moisture (wet basis) in the item 
sampled. The apparatus measures 18x7x14 inches, and is being sold 
through dealers at $57.50. 
“The Zinc Industry — A Mine to Market Outline’ is the title of a 
new 6x9-inch bulletin of 62 pages published by the American Zin< In- 
stitute, 35 E. Wacker Drive, Chicago, 1, Ill. It pictures the nature and 
early history of zinc, the amount of zinc used, principal uses, produc * 


tion, by-products, and marketing. 
(Continued on page 452) 
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or the case of the Tandem 


The Dearborn Tandem Lift Type Disc 
Harrow goes beyond many established 
concepts of disc harrow design, and by 
so doing opens new concepts of disc 
harrow performance. 


For decades many designers made disc harrows with 
flexible, independent gangs ... so they could follow 
high and low spots in the field. Ironically, they also 
were forced to add spring levelers, connecting links, 
center levers and other devices .. . all to make the disc 
sufficiently rigid to run level! 

Why not build a disc harrow with all gangs rigidly 
fastened to one another? As long as it was rigid, 
why not lift and lower it with tractor power? Why 
not, then, permanently fix the angles of the gangs? 


COPYRIGHT 194, DEARBORN MOTORS CORPORATION 


FARM EQUIPMENT 


Disc Harrow that got lifted 


This Dearborn Disc Harrow has all these features. 
The farmer can lift it with the Ford Tractor’s Hydraulic 
Touch Control lever to get to and from the field, thereby 
avoiding blade damage and wear. 


Because angles are fixed he gets maximum pulveriza- 
tion not only in deep but also in shallow work. When 
he strikes a high spot it gets leveled fast since the weight 
of all gangs rests on the three or four blades that strike it! 


To receive additional information on this fascinating 
story, write to us direct, or ask your nearest Ford 
Tractor dealer to demonstrate for you the many 
interesting features of the Ford Tractor and the 
Dearborn Farm Equipment engineered for it. 


DEARBORN MOTORS CORPORATION ¢« DETROIT 3, MICHIGAN 


MEANS LESS WORK... 
MORE INCOME PER ACRE 
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4 pes PRINCIPLES of good concrete feeding floor con- 

struction are simple but vital. Every step is im- 
portant—the quality of aggregates, amount of water 
used, proportioning, mixing, placing, finishing and 
proper curing. Strict observance of the principles 
of quality concrete construction will insure thrifty, 
long-lasting feeding floors. 


Do youknow, for instance, how much water should 
be added per sack of cement for a durable feeding 
floor if sand is in an average moist condition?* Or, 
how soon after the concrete has been leveled with a 
strikeboard you can use a wood float for finishing ?+ 


“Design and Control of Concrete Mixtures,” a free, 
70-page booklet, answers dozens of questions about 
quality concrete. This booklet will be helpful in de- 
signing concrete for any farm purpose. Write today 
for your copy. Distributed only in the United States 
and Canada. 

Remember, whether you are designing a barn 
foundation or floor, poultry house, driveway, milk 
house, granary, feeding floor or any other farm im- 
provement, you can be sure of quality concrete by 
following time-tested methods of control. A good 
job builds your reputation as a quality engineer and 
improves farms with feed-saving, labor-saving, 
money-saving construction. 

*Answer: Not more than 5 gal. water. 


TAnswer: Not until all water sheen has disappeared from 
surface and concrete begins to harden. 


PORTLAND CEMENT ASSOCIATION 


Dept. A9-1, 33 W. Grand Ave., Chicago 10, Ill. 


A national organization to improve and extend the uses of portland cement 


and concrete...through scientific research and engineering field work 
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News from Advertisers 
(Continued from page 450) 


French & Hecht drop-center, disk wheels —in light, medium and 
heavy-duty range — constitutes a new line of wheels just brought out 
by French & Hecht Div., Kelsey-Hayes Wheel Co., Davenport, Iowa. 
They offer modern and safe wheel mounting for wagons, trailers, scoops, 
sprayers, and many other forms of conveyance and portable equipment, 

oe a aa eee ee 


a aaEaeee. } 


French & Hecht drop-center disk wheel 


and are sold as a group (kit or unit) comprising the rim and disk, 
hub, bearing cones, grease seal and cap—with or without brakes 
(brakes being available in certain heavy-duty sizes only)—and with 
bent or straight spindles. 


Morse Chain Company, Division of Borg-Warner Corp., announces 
the adoption of a new single connecting pin design for their series 
DRC, stock double roller chain couplings. The single connecting pin 
design increases the ease with which roller chain couplings can be 
assembled or disassembled. Morse DRC roller chain couplings are made 


New Morse Chain single connecting pin for DRC 
double roller chain couplings 


in 7 sizes ranging in capacity from 2.7 to 97.0hp per 100 rpm and 
are carried in stock with a wide range of finished bores. For complete 
engineering data write for catalog C45-49—Morse Chain, Co., 7601 
Central Ave., Detroit 8, Michigan. 


Johns-Manville "Farm Handbook and Building Reference Guide”. 
Priced at $1.50 per copy, this new book has been produced by Johns- 
Manville, 22 E. 40th Street, New York 16, N.Y., and contains basic 
information about farm building problems, prepared primarily for build- 
ing material dealers and their builders and contractors. Johns-Ma: ville 
also is issuing especially for dealers a farm building plan service book 
containing 19 different farm buildings priced at $6.00. The three-part 
J-M dealer program also includes a bi-monthly, 24-page rotogrovure 
magazine distributed to farmers through J-M dealers. 

(Continued on page i54) 
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Extra Crop Production Pays 


FOR PORTABLE SPRINKLER IRRIGATION 
WITH REYNOLDS ALUMINUM RIGID PIPE 


This farm improvement pays its own way— 
portable sprinkler irrigation is more econom- 
ical than ever with Reynolds Aluminum Rigid 
Irrigation Pipe. Use less water, save time, re- 
duce labor, water more acreage faster with 
this modern method of irrigation. 


Crop production can be doubled—bigger 
cannery crops, bush crops, orchard harvests, 
garden truck, potatoes, tobacco, grain, hay, 
pasture—and quality is far better. 


Plan Reynolds Aluminum Rigid Irrigation 
Pipe for your portable sprinkler system. It 
can’t rust! This aluminum alloy is strong, long- 
lasting—won’t damage in rough handling 
through long years of service; perfectly round 


Se 
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REYNOLDS 
Lifetime ALUMINUM 
CONSIDER ALUMINUM 6. CONSULT REYNOLDS i> THE COMPLETE ALUMINUM SERVICE 
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for quick coupling; smooth for free flow of 
water under high pressure; so light one man 
can carry two 20-foot sections with ease. Get 
top production! Check your irrigation equip- 
ment dealer. He knows your local problems. 
He’ll supply Reynolds Aluminum Rigid 
Irrigation Pipe. 


REYNOLDS METALS COMPANY 
Aluminum Division 

2544 South Third Street, Louisville 1, Ky. 
Please send me illustrated folder describing 
aluminum irrigation pipe and its application. 
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SERVES YOU 


Galvanizing (Zinc-Coating) guards the farm .  . protects 
property. . saves money. For as long as iron or steel’ is coated 
with Zinc, it cannot rust! Heavier coatings give longer protec- 
tion. So for long-time, low-cost service, choose galvanized build- 
ing materials and equipment. . . ‘‘Sealed-in-Zinc’’ against rust. 


U 
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farm 
a countless parte of ime 
zinc, used in gives Tugger" 
’ P. n 
machinery @ 
protection aga 


FREE BOOKLETS 


Fully illustrated and packed with practical infor- 
mation on galvanized sheets and Metallic Zinc 
Paint. Send for these free booklets, today! 


eee ee 


AMERICAN ZINC INSTITUTE 
35 East Wacker Drive, Chicago 1, ttt. Rm. 2602 


Send me without cost or obligation the illustrated booklets I have checked. 
0 Repair Manual on Galvanized Roofing and Siding 

0 Facts about Galvanized Sheets 

0 Use of Metallic Zinc Paint to Protect Metal Surfaces 


Name : 
RSE De IE Ree ae a Te oe ee 
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News from Advertisers 
(Continued from page 452) 


Wire-Type Pickup Baler (International Harvester) is similar to the 
No. 50-T except for the tying mechanism, needles, and the wire sup) ly 
cans which are mounted behind the feeder as shown. This new ba er 
is intended for hay growers who want firmer and more compact ba’es - 
for shipping. Specifications of the No. 50-AW are similar to the 5(-T 
except that the No. 50-AW is equipped with a wire twisting mech. n- 


, 


International Harvester wire-type pickup baler 


ism in which the twister hook makes three complete revolutions to 
form the tie. The needles are of different design and function differ- 
ently from those of the No. 50-T, and the wire supply cans are mount- 
ed behind the feeder. This machine will be in limited production 
in 1949. 


Morse Chain Co., Division of Borg-Warner Corp., Detroit, Mich., 
announce plastic covers for chain couplings as a recent development. 
The new covers are molded of rag-filled phenolic plastic for maximum 
strength with minimum weight. The plastic material used is highly 
resistant to practically all acids and alkalies and is immune to rust. 


Morse chain coupling with plastic cover 


The covers are streamlined for safety and provide sealed-in lubric tion 
and maximum protection. The two-piece construction with slot-iead 
screws, requiring only an ordinary screwdriver, permits easy instal tion 
after the coupling has been completely installed. 


Morse Chain Co., Div. of Borg-Warner Corp., is now offer ig 4 
new 16-page catalog on flexible chain couplings. Subjects covere . are 
roller chain stock couplings; silent chain stock couplings; heavy luty, 
made-to-order silent chain couplings, and steel and plastic cove: for 
the two stock couplings. Complete information is given on dime \sion 
data, horsepower ratings, stock and maximum bores with many llus- 
trations and useful descriptive matter. For copy of catalog C- '-49 
write Morse Chain Co., 7601 Central, Detroit 8, Mich. 
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utility 

The Allis-Chalmers 3-in-1 Forage Harvester 
consists of a base machine and three at- 
tachments, designed to handle row crops, 
grass crops for silage, green or cured wind- 
rows. The machine can be purchased with 
any one or all three attachments. 

Considered as a whole, forage handling 
adds up to one of the heaviest jobs on the 
farm. Few machines offer so much to the 
farmer as this versatile Forage Harvester. 
It saves time, crop value, and hard, dis- 
agreeable work. Few machines are more 
worthy of individual home ownership. 
Greater livestock production ... better balanced rations 
..- more land in soil-saving sod .. . are long-time trends 
on family size farms that can be hastened by the use of 
this 3-in-1 machine. 


1. ROW CROP HARVESTER—faae 
for corn, sorghums, and . ; 
oiher silage crops. 
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A NEW FORAGE BLOWER 


Built to match the capacity and convenience of the 
Forage Harvester. Handles all forages from grass 
silage to long, chopped dry or wilted hay. Features 
include new fan and feed design, large-capacity 
blower pipe, extra long lift-up conveyor, 

and rubber tires for easy transport. 


2. DIRECT-CUT HARVESTER—with sickle, reel 
and conveyor for handling green grass crops 


for silage. Saves dry grass and stalks for 
bedding. 


= i 


3. WINDROW HARVESTER —pick up unit for 
‘9 h»y and straw. Also converts windrowed 
roughage and stalks into bedding. 
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Applicants for Membership 


The following is a list of recent applicants for membership in the 
American Society of Agricultural Engineers. Members of the Society are 
urged to send information relative to applicants for consideration of the 
Council prior to election. 


Bachman, David H.— 502 West Illinois, Urbana, Ill. 


Bakes, Perry R.— Farm representative, Washington Water Power 
Co., Pullman, Wash. (Mail) 1704 Ritchie. 


Bryan, John T.—Rural service engineer, Alabama Power Co. 
(Mail) Roanoke, Ala. 


Campbell, Albert F.— Division manager (Chicago), The Timken 
Roller Bearing Co. (Mail) 2534 S. Michigan Ave., Chicago 16, Il. 


Cannavo, Benjamin T. —R.R. 1, Wiley Rd., Pennsgrove, N. J. 


Chavous, George L. — Research assistant in agricultural engineering, 
University of Georgia, Athens, Ga. (Mail) Box 583, Ag Hill Center. 


PRICED 
8-WAY VALVE 


GIVES OPERATOR COMPLETE 
CONTROL OF SPRAY 


@ Specify Select-A-Spray for your 1950 sprayer 
design. Select-A-Spray mounts on tractor within 
easy reach of operator; controls the spray in left, 
right and center boom sections. Bronze castings 
resist corrosion; disc-type valve assures tight seal; 
ample flow to handle 30 nozzles. Select-A-Spray 
is guaranteed to work perfectly with your spray 


equipment. 


Write for Prices and Literature 


Coleman, Joseph L.— Field engineer, Massey-Harris Co., Ltd., 
Toronto, Ont., Canada (Mail) 392 Bartlett Ave. 

Cook, Randolph D.—Instructor in agricultural engineering, Uni- 
versity of Tennessee, Knoxville, Tenn. 

Darby, Harry — Chairman of the board, The Darby Corp., Ist and 
Walker Ave., Kansas City 15, Kans. 

Eakin, W. Everett —In charge of farm structures window resea:ch, 
Libbey-Owens-Ford Glass Co., Nicholas Bldg., Toledo 3, Ohio. 

Felsing, Urban S.— Manager, Coastal Truck and Equipment Co, 
Box 566, Belle Glade, Fla. 

Flanagan, Jeff E.— Agricultural engineer, Office of Foreign Azri- 
cultural Relations, USDA (Mail) American Embassy; San Salvador, El 
Salvador, C. A. 

Fox, Arthur G., Jr. —Instructor in agricultural engineering, \ ni- 
versity of New Hampshire, Durham, N. H. (Mail) Pettee Hall. 

Furbee, G. W.— Service engineer trainee, John Deere Plow ©o. 
(Mail) Wenona, N.C. 


Ginn, Olin W.—Division rural engincer, 
Georgia Power Co., Macon, Ga. 
Glass, Charles D.— Farm representatve, 


Gulf States Utilities Co., Beaumont, Tex. (Mail) 
2452 Calder. 


Gregg, Ralph G. — Salesman, Behling Elec. 
tric Co., Guelph, Ont., Canada (Mail) 220 Ox- 
ford St. 

Hiddleston, W. M. — Trainee (sales), Allis- 
Chalmers Mfg. Co. (Mail) Apt. 326-B, E. Boe- 
ing St., Oklahoma City 10, Okla. 


Hynds, L. O.—Supervisor of product pro- 
motion, Dearborn Motors Corp., Detroit, Mich. 
(Mail) 19915 Monte Vista. 


Keskitalo, Howard O.— Agricultural engi- 
neer, Babson Bros. Co. (Mail) c/o Surge Stores, 
Inc., 114 Buchanan St., Belvidere, Ill. 


Kiper, James P.— Trainee, Louisiana Power 
and Light Co. (Mail) Chase, La. 


LaRue, Robert D.— 329 Read St., Moscow, 
Idaho. 


_ Levin, Jordan H. — Associate agricultural en- 
gineer (BPISAE), USDA. (Mail) Agricultural 
Engineering Dept., Michigan State College, East 
Lansing, Mich. 

McArthur, Duncan —Senior extension in- 
structor in agricultural engineering, West of 
Scotland Agricultural College (Mail) Elm Bank, 
Johnstone, Renfrewshire, Scotland. 


McCoy, Wyn E. — Field engineer, The Tim- 
ken Roller Bearing Co., 2535 S. Michigan Ave., 
Chicago, IIl. 


: McCraney, Roy J. — Research assistant in ag- 
ricultural engineering, University of Georgia, 
Athens, Ga. 

McNully, Allen C.— Trainee, Sears, Roe- 
buck & Co. (Mail) R.R. 1, Linden, Pa. 


McLean, Merton E.— Trainee, Allis-Chal- 


mers Mfg. Co., Milwaukee, Wis. (Mail) 1228 
N. 32nd St. 


Moss, Earl L.— Agricultural engineer, Soil 
Conservation Service, USDA. (Mail) 30° S. 
Pearl, McLeansboro, III. 


Myers, Victor I.— Agricultural engiscer, 
Soil Conservation Service, USDA. (Mail) Box 
581, Lewiston, Idaho. 


O'Neill, M. J.— Sales manager, tractor and 
farm equipment dept., international div., “ord 


Motor Co. (Mail) 11514 St. Marys Ave., Droit 
27, Mich. 


Ponder, Dan A.—Engineering dept., ©. I. 


Case Co., Racine, Wis. (Mail) 2048 Th. -ston 
Ave. 


Rank, Francis J.— Student engineer, New 


Holland Machine Div., The S Corp., New 
Holland, Pa. ipa 


F Rothe, Juan — Agronomic advisor, _ «sti- 
tuto de Fomento de la Produccion, Guat>mala 
City, Guatemala, (Mail) 7a Calle Ciudad ~ ieja, 
Colonia Reforma No. 8. 


_ Rowe, Robert R.—Industrial research divi- 
sion, Doane Agricultural Service, 5144 D»imar 
St., St. Louis 8, Mo. 


(Continued on page 458) 
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TAPERED SPLIT SLEEVE 
REMOVAL NUT 


AGRICULTURAL ENGINEERING for September 1949 


Bearings and pillow blocks engineered by 


TIGHT FIT results when the tight- 
ening nut pushes the tapered inner 
ting over the tapered split sleeve. 


CONCENTRIC GRIP is firm and 
positive —as the split sleeve con- 
tracts and wraps around the shaft. 
Removal is accomplished by re- 
versing the process—with tighten- 
ing nut loosened, removal nut 
pushes inner ring off the sleeve. 


The new SSF SUA Unit Pillow Block is completely assembled, 
lubricated and ready for immediate use. Available in ‘“‘free”’ or ‘‘held”’ 
types and in shaft sizes from 146” to 27/6”. 


Its HLSF-exclusive Align-O-Seals prevent lubricant leakage and dirt 
intrusion. Designated as type SUA with ball bearings—and type 
SUAR with spherical roller bearings. 


No exposed bearing . . . no lock screws to raise troublesome burrs on 
the shaft . . . the nut is locked to the sleeve . . . and even though the 
shaft vibrates, the concentric grip will not loosen. 


For more information, check your local authorized [SP Distributor, 
or write: SUOS( Industries, Inc., Philadelphia 32, Pa. 6681 
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PM FOR AN ALL STAR TEAM! 


D4 / " 34 Single cyl. 
mm 2 to 6 hp. 
Single cyl. TB 


40.2% of All Carburetor Type Engines Built in 1947, 


2 to 30 hp. Were WISCONSIN 2:.'2.-27ENGINES! 


And here’s the ALL STAR lineup . . . released in an 
official bulletin of the Bureau of Census, U. S. Dept., 
of Commerce, April 22, 1949. 
In 1947, Wisconsin Motors built 51.7% of the engines 
: in the 2 to 5 hp. range . . . in the 5 to 9 hp. range, 
36.4% ... 71.6% in the 15 to 22 hp. range . . . and 
in the 25 to 40 hp. range, 14.7%. Averaged together, 
40.2% of the engines in the 2 to 30 hp. range were 
Wisconsins — excluding automotive, aircraft and out- 
board marine engines, and engines for use as original 
equipment by various manufacturers. 

These figures sum up the confidence of equipment 
builders and users who are the final judges in choosing 
superior engines where it counts most... on the job 
delivering the goods. 


Builders” 


 MILWA EE. 
Fane 


the BADGE 
of him who 


BELONGS 


ESPITE the presumption it sets up, 
mere membership in the American Society of 
Agricultural Engineers is no proof of a man’s 
high rank in technical talent. It does prove that 
he has met certain minimum requirements and 
has earned the esteem of colleagues who spon- 
sored his application for membership. 


But the Society emblem is evidence that 
native talent, be it great or small, is enriched by 
fraternity with the personalities whose minds 
fuse to form the pattern of progress in the 
methods and mechanics of agriculture. The 
wearer of the emblem waits not for the debut 
of an idea, but is present at its birth and helps 
to guide its growth. 

Be you novice or veteran, your membership 
in the organized profession adds something to 
your efficiency, your vision, your influence as 
an individual engineer. The Society symbol on 
your lapel is token that you “belong”. Wear it. 


STYLES AND PRICES OF ASAE EMBLEMS 


With blue ground for Fellows, Members, and 
Junior Members —furnished either in pin with 
safety clasp or lapel button — $2.50 each. 


With red ground for Associates—furnished only 
in pin with safety clasp — $2.50 each. 


 <tc3zi$ztHt tiCTL——ss Send orders to ASAE, St. Joseph, Michigan. 
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PROFESSIONAL DI 


OMNIA et cL An RN 


FRANK J. ZINK ASSOCIATES 


Agricultural Engineers 
Frank J. Zink Earl D. Anderson 
W. Floyd Keepers Wendell C. Dean 


Development - Design - Research - Markets - Public Relations 
BoarD OF TRADE BLDG., CHICAGO 4, ILLINOIS * e Tel. HArrison 7-722 


OLSON MANAGEMENT SERVICE 


Drainage and Erosion Control Engineering, Structure Design, 

Farm Architectural Service, Work Simplification Studies, 

Product Application Engineering, Management, Soil Surveys, 
and Testing. 


904 W. Stephenson St., Freeport, Ill. Tel. State 2601 


RATES: Announcements under the heading ‘‘Professional Directory’’ in 
AGRICULTURAL ENGINEERING will be inserted at the flat rate of 
$1.00 per line per issue; 50 cents per line to A.S.A.E. members. Mini- 
mum charge, four-line basis. Uniform style setup. Copy must be 
received by first of month of publication. 


Applicants for Membership 
(Continued from page 456) 


Semsen, James A. — General line serviceman, International Harvester 
Co. (Mail) 6815 N. E. Gilsan St., Portland 16, Ore. 

Squires, Arleigh N.— President, Squires Mfg. Co., Milan, Mich. 
(Mail) 41 Second St. 

Steele, H. A. — Assistant county agricultural agent, Box 956, Pine 
Bluff, Ark. 

Suggs, Charles W.— Junior field instructor, Dearborn Motors Corp, 
15050 Woodward Ave., Detroit 3, Mich. 


Thompson, James W.— Contractor, Stevens & Thompson, Mitchell, 
S.D. (Mail) 321 S. Montana. 


Weston, William N.— District agricultural engineer, New York 
State College of Agriculture (Mail) P.O. Box 47, Wyoming, N. Y. 


Wray, William C.—Implement sales and service, Indiana Farm 
Bureau Coop. (Mail) R.R. 3, Peru, Ind. 


TRANSFER OF MEMBERSHIP GRADE 
Cowan, T. E.— Agricultural engineer, Soil Conservation Service, 
USDA. (Mail) 319 S. Willow, Pecos, Tex. (Junior Member to Mem- 
ber) 
Johnson, V. H.—Instructor in agricultural machinery, University 
of Minnesota, University Farm, St. Paul 1, Minn. (Junior Member to 
Member) 


Marsh, J. L. — Supervisor of implement engineering, J. I. Case Co., 
Rock Island, Ill. (Associate to Member) 

Morris, Richard E. — Agricultural engineer, A. M. Todd Co., Kala- 
mazoo, Mich. (Mail) 617 Pearl St. (Junior Member to Member) 


New Federal and State Bulletins 


Controlling Submersed Water Weeds on Irrigation Systems with 
Aromatic Solvents, by J. M. Shaw and F. L. Timmons. Laboratory 
Report No. CH-97 (April 1, 1949). This is a joint report by the 
Bureau of Reclamation, U. S. Department of the Interior, and the 
Bureau of Plant Industry, Soils and Agricultural Engineering, U. S. 
Department of Agriculture, Washington, D. C. 

The effectiveness of aromatic solvents in this use is reporicd to 
have been first discovered in 1947. More than 100,000 gallons were 
used in 1948 with generally satisfactory results, and experimenta! work 
was carried on at the same time. The petroleum or coal tar base sol- 
vents, which have been called naphthas, are more accurately described 
in terms of flash point (not less than 80 F), A.S.T.M. D-86 disti!!ation 
range, and A.S.T.M. D-875 per cent aromatics (not less than 85 or 75 
for the two separate types used). Oil-soluable petroleum  su!‘onate 
emulsifying agent is added (5 per cent by volume.). The report further 
covers briefly concentrations, time of application, water temperature, 
equipment, preparation for treatment, calibration of spray equipment, 
application, effects on water weeds, toxicity to crop plants, effect on 
animal life, and sources of materials for aromatic solvent treatments. 


The Boiling-in-Water Method of Treating Southern Pine Fence 
Posts, by H. D. White, and R. D. Dixon, Bulletin 958 (February 
1949), University of Georgia, Athens. Brief practical information 0° 
procedure recommended as a result of research. 
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